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PREFATORY NOTE. 

In th<i iidi <)l‘ C)()n{'r(ss 0 iimking iii)pi‘()|)ri}ilioii for tho Di'parInuMili 
of Ai>i*i(‘ultiir<i for llio TihchI yoar (Midiiij^ Juuo DO, ltS 8 !l, proviHion wjih 
luado for holauh'iil oxploriiiioii and tho col loci iin( of i)lanlH in lililc- 
known diatrictH of Amorica, in connection with lln^ UnitiMl SlatcH 
National IRM'bariiim, and in the a])propriation for 1 H!II additional 
provision vvfiH made for theijublication of r(‘portM. Siiu'e 1 iboh(» yc^ars 
Huiiilar proviHioiih liavo been made annually. Ah a partial renidt of 
theses appropriatioiiH, the DopartinoutlinH iHsuod licr(‘lofor(‘ live coni- 
pleted volumes—I, Tl, III, IV, and VI—of a Horii^H of publicatiouH (Uiti- 
tled OontribntioiiH from the ITiiltod Stat(‘H National II<‘rl)ariuiu. 
Anothoi* volunu', V, lias now b(*(‘n brouf?lit to comjdotiion. 

FKBDJ5R10K V. (k)VlUjK, 
Jioi(Uihf, IT. aS\ J)eiHirimenh)f AyricuKurv, 

(hirahr, IK N, National llorharinm. 

WAHmN(}TON, I). Ortober, 1901. 
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INTRODUCTION TO THE REPORT ON THE (J(EUR D’ALENE 

MOUNTAINS. 


From the approi)riations made for botanical investigation a and 
experiments a portion has been devot(‘d annually during the past lour 
years to an examiiiatioii of the botanical resources of certain little- 
known portions of ^ho United States. Keports on souio of thes(‘ inves¬ 
tigations have ab'cady been published. The one jiow lransniitte<l deals 
with that imrtion of the l»itter ItootMountains of nortliei'n Idaho known 
as the Cmnr d’Alenes, a fairly representative part of the whole range, 
and as the region is heavily timbered the ocononiie part of the report 
necessarily deals largely with trees. 

Mr. Loiberg’s instructions from the liotanist wore substantially as 
follows: 

Tho region in whioli yon "will be engaged is the C!«i‘ur d'Aleuo MonniaiuH of north¬ 
ern Idjvho and as much, of the adjacent coautry uh you And time to explore in addi¬ 
tion to ascertaining the facts called for in those instructions. 

Your work will cover the following subjects: (J) A oolloction of all tho spooios of 
plants in the region traversed; (2) a general account of the topograpliy and 
climatic conditions of tho region; (3) tho timber rosourcos of tho coimlry audits 
relation to other local industries; (4) the local and aboriginal uses of native plant 
products, particularly food plants, and (5) an. nualysis of the flora of tho region into 
its several component floras, in their rolafeion particularly to bopogra])hi(* and 
climatic conditions. 

« * X » <r # 

You will report the number and size of tho stroaniH flowing fromtlio Cu'ur d’Alono 
Mountains and to what extent they are used for irrigation. Yoti will aMoortaiii us 
noarly as may b<i the rainfall in \ariouB parts of tho range, and secure, if possihlo, 
data on tho temi>oraturo and prevailing winds, particularly with rcformico to the 
source of rainfall. ' 

Umlov tiiuhor resources, you will ascortniu tho size, kinds, and amount of tbnhor, 
by localities, and its accoRHil)ility to stroams or other moans of transportation. Yoti 
will oscortalu whether stock is ranged iu the forests, luid whether sheep alone, or 
cattle and horses iu addition, comprise tho stock so rangod. You will ascertain 
whether valuable mineral deposits have been discovered in tho forest area, and 
whether they are actually boing worked at tho present time. You will also, if prac¬ 
ticable, make measurements oJ‘ particular trocs, to give a fair idea of tho size of each 
kind of timber, * * * 

Yon will asoertain, so far as possible, what plants have boon used for food by the 
aboriginal tribes, and will collect herbarium specimens of the plants tliemsolvcs, 
together with Bj)eolnienH of tho food prwluots, in various stages of preparation, as 

1 ' 
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tlipy aiv now nsed or liaAO nned hy tLo Indians. Whenovor iioasiblo, yon will 
also ninbe any ollior notes of iin]>ortanee relative to the al>orif>inaJ uses of plnjits for 
fiber, basket niaterialH, or nunlieinoH. 

Ill coimc'etiou witli the sulidivisiou of the flora into its coinponont floras, yon will 
also nolo what eu]li\a(ed plaiits are [leenliarly udiijited or rostrieted in their oeenr- 
rence to ea«h natnial belt or /one. 

You will eolloet data whieh will enable you to plat uiion a map the ari'a of eom- 
niereial timber, of seattered limber, and of timberless land in the region eKainimal. 
You will plat your route aeeurately upon the inaji. 

You will also indieate upon the map, by imlitieal subdivisions, i f possible, and in other 
cases hy natural boundaries, snoh areas as, in your ojiiuion, are desirable and suitable 
for timber res<‘VvationH in relation to tbo demands for timber in local industries and 
the preservation of water supply of the ailjacent country, leaving out of the reser¬ 
vation all agrieiiltnrul lands. 

You will indicate ivhat regulations, if any, are necessary to secure tbe i)Toper use 
of timber for mining or agricmltural purposes within any portion of the proposed 
reservation. 

Tlie present report contains a larger amount of inforimition regarding 
tlie region than would be possible in the case of fWi ordinary investi¬ 
gation. Mr. Leiberg has livetl in northern Idaho for about te.n years, 
and. during this period.has often visited the Omar d’Alenes. sometimes 
remaining there for several months at a time, llis report, therefore, 
is the result of a large amount of observation and experience. 

Til the report as now transmitted a statement of Mr. Leiberg’s recom¬ 
mendations relative to timber reservations is not included. Since the 
report was written Congress has made an appropriation for a Forestry 
Commission, one of whose duties is to consider the genei’al question of 
timber reservations. This part of Mr. Leiberg’s report, therefore, has 
been withheld from publication for the present, and will be placed at 
the disposal of the Oominissiou. 

The discussion of the mineral resources of the region is more elabo¬ 
rate than would bo necessary in an ordinary report on botanical 
resources, but a reasonably full treatment is rerinircd in tlie present 
case to show the scope and importance of tlio mining industries of the 
Cu‘ui* d’Alene.s, for this industry must be taken into full consideration 
if any iirovision is made hereafter for State or CJovermucntal manage¬ 
ment of (hese forests. 

The discussion of the climate, also, is given in considerable detail, as 
in case of a future selection of any portion of this region for timber 
reservations all possible knowledge of its climatic conditions will be 
valuable. 

The report shows that the region is one of extremely heavy rainfall 
compared with that of other localities so far from the Pacific coast, and 
that iu consequence of this rainfall a heavy growth of timber covers 
most of the region. The agriculture of the country amounts to almost 
nothing except in some of the lower valleys, and oven there it is chiefly 
confined to grazing. The principal industries are mining and lumber¬ 
ing, and it is iu relation to these that the vegetation of the region, from 
an economic standpoint, must be consideretl. In the future, however, 
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it is possible that the subject will have an iinportiiiit bearing' on the 
irrigation of the plains lying farther to tbe west, for their natural wahu’ 
supply comes from tlie (hrur (PAhmes. 

One of the principal practical lessons brought out in the report is 
(he extent to which forest destruction may b(‘ carried in the absenci*. of 
any edicient legal or commercial check. Tlui era of forest tires b(*gan 
in the earlitu* period of immigration, followed by the destruction inci¬ 
dent to the building of the Northern Pacitic Itailroad and in very 
recent times by the unparalleled devastation connected with the mining 
industry. In this connection 1 may quote the following from Mr. Lei. 
berg’s I’eport: 

The next and lost stage in the dostriiotion of the forests, which is still in active 
operation, came when the great ore ilcpoaits in tho Co'ur d’Aloncs wort' diHcovered. 
Thoubands of prospeotorH (locked into the country thou, and tho forest tires raged 
in hundreds of localities to clear away the douse growth of timluT and sliruhs, 
which very materially hitorfored Avilh tho work of tho prospectors Hcckiug tho 
mineral-hearing lodes. Am tho iniues liogan to develop, fuel and t imhor were needl'd. 
Tho choice ])iirts of tho forest Avore cut into, di'diris took tho jilaeo of ilio grec'u tree, 
and tire (‘omiug later, liiiiHhed Avliat the a\ had spared. Tii ISSl 1 imsHod through 
the (Jmur d’Alones into Moutana. lu hi»ite of the many provious tires, there Avere 
miles upon miles of primeval forest, lu this year (IHitn) along the same route there 
was not a single foot that the fire and ax had not run through, aud tho larger (pian- 
tity had been uselessly and totally destroyed. 

The result of all these sources of forest tlestructioii is exprt'ssod in 
another statement of Mr. Leiberg'’s, as follows: 

hh:om an iutiraato kuowledgo of tho Uieur d’Alonoa, ohtainod during a xesidoneo 
of ten years in tho immediate neighborhood, I do not hesitate to allirm t,hab 50 per 
cent of the accessible merchantahlo timber of the Oteur d’Alonos is absolutely 
destroyed; that of the remainder, 20per cent has been more or less culled, lonvhjg 
only 30 per cent in good condition. All this Avithin a period of thirty-four years, 
and of these, only twelve yoara represent settloiuont and dcvolopuu'nl. 

At the end of his report proper on tho Otnur d’Alenes Mr. Leiherg 
outlines a system of timber protec-tioii drawn from his exjxu'ioncc of 
the region, of the people, and of the local industries. It is a suggest,! vc 
circumstance that the system proposed is similar in many respetdH to 
that outlined in the Paddock bill, presented to Congress in IIkii year 
1S92, a bill with which Mr. Leiherg wsis not acquainted at tho time liis 
report was submitted. If essentitdly the same system suggests itself 
on the one hand to students of the general forestry tiiicstion in the 
east and on the other baud to a practietil observer in tho held, it indi¬ 
cates that that system is worth the careful consideration of our law¬ 
making bodies. There can be little doubt that a system similar to the 
one hero outlined would be a great step in advance upon the special 
agent system which the Department of the luteiior is now compelled 
by law to follow. 

FBEDEBrOK V, OO'VILLE, 

Botankt, 




GENEEAl REPOllT ON A BOTANICAL SURVEY OF THE 
C(EUR D’ALENE MOUNTAINS IN IDAHO DURINO THE 
SUMMER OF 1895. 


Ily John li. IjMBTIIUx. 


ITINERARY. 

In compliance with inatractions from the r>()l<aiii«t ol‘ the Depart¬ 
ment of Agriculture, dated dune 1805, to make a hotani(*al Hurvey of 
the Omiir d’Alene Mountains in northern Idaho with spi'cial reference 
to the economic features of th(‘ flora, I loit Hope, Idalio, on rluin* Jl. 

The field work was begun in the middle portion of the St. Mary basin, 
thence carried to the upper part of this streain, and evloiuled along tlie 
divide between the St. Mary, St, Joseph, and the ll'orth Fork of the 
Clearwater, taking in as much of the densely timbered jioition of 
the West and East forks of the St. Joseph as time permitted. 

After finishing here, the work was gradually extended northward, 
and terminated with tlio exploration of the extreme western portion 
of the North Fork of the Oieur d’Alene lliver basin, in the middle of 
October. 

The time actually spent in the field was divided between the various 
sections as follows; June 15 to July 0 was devoted to the central por¬ 
tion of the St. Mary basin and abont the head watiTS of tliis sti'eam. 
July () to Tuly 11 was given to the summit of the high ridges whudi 
separate the St. Joseph’s tributaiies from the North Fork of the Clear 
water and to tlu^ divides between the upper iiortions of the forks of 
the St. Joseph. From the 14tli to the 17th of this month the work was 
in the lower part of the St. Joseph valley. From the J7th of July to 
the 7tb of August 1 was engaged in the valley of the South Fork of 
the Ooeur d’Alene River, with frequent side trips to the summits of the 
divides which separate this stream from the St. Josc'ph and into the 
valleys of the more eastern tributaries of the latter, which could not 
well be reached from the upper St. Mary. From August 7 to August 
13, I was employed in examining the eastern rim of the basin of the 
North Fork of the Oa*ur d’Alene River, The time from August 17 to 
September I was spent in the valley of the Clark Fork of the Columbia, 
from the first easterly crossing of this stream of the Northern Pacific 
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Eailroad to Cabinet Rapids, examining the northern rim oi’ the moun¬ 
tains which inclose the North Fork of the Couir d’Alene River. Wep- 
temhcr 4 to September 19 was employed [lartly along the western rim 
of the North Fork basin aiul partly in making a second ascent of 
Wiessucr Peak to obtain some meteorological data during the early 
snowstorms of tlie season. September 25 to October 9 was employed 
in a trip into tlie more western portion of the North Fork basin to 
obtain more data concerning the forest conditions of this particular 
region. With this the field work of the season ended. 

TOPOGRAPHY. 

The extent of country to which the name Oceur d’Alene should be 
applied has heretofore been rather indefinite. The common view 
Minits it to the region drained by the South Fork and a small portion 
of the North Fork of the Ocenr d’Alene River. By reason of the great 
mining industries which are carried on here these areas are by far the 
most important and most widely known of all in the Oceiir d’Alene 
Mountains, and therefore are usually meant when the Omur d’Aleiics 
are spoken of. A broader view is here adoi)ted, and one more in har¬ 
mony with the geographical position of the region and its geological 
relations to the surrounding mountains, as well as with its peculiar and 
inti’ioate topography, which latter feature very decidedly stamps the 
areas we shall here include under the general name Oooni’ d’Aleues as 
parts of one mountain system. 

The Cociir d’Alenes, therefore, are here understood to include all the 
mountains or ridges, exclusive of the main Bitter Root Range, which 
form the drainage system of the streams flowing into Lake Omur 
d’Alene. The geographical position of the region is between 115° 20' 
and 110° 40' west longitude, and between 4()0 40' and 48° 40' north 
latitude, approximately. 

Politically it is included within the boundaries of Kootenai and Sho¬ 
shone counties, in Idaho, and its area may bo roughly estimated at 
9,000 square miles. 

The Occur d’Alene Mountains form in general a rugged and dillicult 
region. The system is not what is generally understood as a range, 
though many of the maps, especially the older ones, so delineate it. 
There is no general “backbone” traversing the area and sending out 
laterals each way. All the larger ridges and principal divides join 
with the Bitter Root Range eventually, and hut for the peculiar manner 
in. which they extend and inclose the drainage basins of the river 
systems might be regarded as simply an immense western foothill 
region of the Bitter Root Mountains. The entire extent of country here 
called the Oceur d’Alenes forms a large, almost completely inclosed, 
triangular area. The apex of this triangle may he considered as abut¬ 
ting on the Olark Fork River at Cabinet, From this point the eastern 
side of the triangle, which has a length of about 190 kilometers (111 
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OUTLINES OF THE CtEUR d’aLENE SYSTEM. 

The sontLern base of tbo triangle is formed by a higb, nearly due 
east and west ridge, whicb divides the waters of the J^ortli Fork of the 
Clearwater from the Couir d’Alene drainage system. This is about 1 GO 
kilometers (99 miles) in length. The western terminatiuii of this ri<lg(‘ 
is a heavily forested, quite conspieiious mountain, to which the name 
“Mount Carey” is sometimes applied. It forms the eontrsil knob of an 
extensive group of radiating ridges, among which lie the headwaters of 
thePotlafcch and those of one of the principal tributaries of the raJousc. 
Its elevation is about 1,520 meters (5,000 feet). 

The western side of tlie triangle, commencing at this mountain, 
extends northward a disttiuce of 105 kilometers (05 miles), wluTe a ga]> 
or break occurs. In this gap is situated a part of Lake (heur d’Alone, 
a great natural resei’voir, into which flows all the water discharge<l by 
the streams of the interior drainage basins of tbe Cuuir d’Alenes. 
Commencing directly to the north of this lake, the wesiera moiiiitain 
rim resumes its extension iiortliwai’d, passing a few kilometers t(> the 
east of Lake Pend Oreille and Joining the Hitter Hoots at Cabiiu't, to 
form the apex of the Coeur d’Alene triangle, a distance of about 95 kilo¬ 
meters (69 miles). 

The mountain rims which form the sides and base of this triangle are 
not to be regarded as straight and regular lines. On the contrary, (hoy 
are extremely serpentine in their course, swinging olteii from east to 
west and from north to south, and vice versa, many kilometers from 
a straight line. 

This twisting and turning of the divides with the numorons deep 
saddles and corresponding rises render the heavily timbered portion of 
the crest line of these ridges very diflicult to follow. 

Prom every rise or peak an extensive system of laterals is snro to 
radiate, and in every saddle a stream heads on each side of the ridge, 
so that unless the traveler knows the way, or is exceedingly c.areful, he 
is constantly in danger of being led oil on these lateral ridges or into 
the side ravines from the main divide whicli he may be endeavoring to 
follow. 

The region inclosed by the three mountain rims jusl, described, is 
exceedmgly rough and broken. Jt is a mass of long, slec]), tortuous 
ridges, inclosing a multitude of deep, narrow canyons. The elevation 
of the ridges varies from 1,;350 to 2,1 GO metcivs (d,40U to 7,901) feet), the 
average being about 1,600 meters (5,000 feet). 

It is a remarkable fact that the highest elevations in the Oconr 
d’Alenes are not found in the main range of the Bitter Hoots, but lie 
about 66 kilometers (40 miles) to the west in the divide which separates 
the waters of the Coeur d’Alene River from those oi' the St Joseph. 
Here the ridge rises in a few localities to a height of 2,176 meters (about 
7,100 feet). 

There is also situated on the western mountain rim of the triangle, 
about 32 kilometers (20 miles) south from Oabiueb, a mountain locally 
known as Pack Saddle. This has an elevation of about 2,400 metens 
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(7,900 feet), and is tlierefore probably tbe higbest poirt in the Copur 
d’Alene region. 

Tbe definite details of the configuration of the mountain system of 
the 0(pur d’Aleues are almost impossible to describe in terms that will 
present a true picture to one personally unacquainted with the region. 
There are, however, certain features which appear in all i)ortionH of the 
system and which give to the whole a determinate character. Wt' luive 
first the very long, tortuous ridges extending from all sides of the in¬ 
closing mountain rims into the interior of the Oornr d’Alene basins. 
The sinuosities of these ridges are a repetition of those of the primary 
inclosing divides, but on a smaller scale. We have next the wavy 
crest line of the ridges, caused by a continual succession of saddles and 
the O[)i)osito rises. A level crest line for a greater distance than one 
kilometer is a rarity. We have next the system of lateral 8[)iirs radi¬ 
ating from the rises and i)eaks of the ridges, and the ravines which 
invariably head on opi)osito sides of the saddles. The features of wavy 
crest lilies and lateral ravines and spurs heading iii the saddles and 
rises are repeated over and over again to the very smallest spur of the 
system. It is tliis continual division and subdivision of the long 
laterals, sent out from the piimaries, that give the 0<i*ur d’Alenc's the 
piiculiar broken character which is such a distinguishing featuie of 
their system. 

The laterals, where they abut upon the larger valleys, tei*minat<i 
mostly ill two ways—first, as a slender, low, attenuated point of rocks; 
secondly, and by far the most often, as a broad front more or less cut 
into by short ravines. The width of the base of the fronting part of 
the spur is approximately equal to the length of spread of all its lateral 
extensions. This feature is exceptionally well developed in the North 
Fork basin, and occurs there with great regularity. 

The peaks, so called, of the Ooeiir d’Alenes are not exactly the form 
of inouiitain we are accustomed to call peaks. They are, in 1 ho majority 
of instances, simply the rising swells of the ridge between the saddles. 
Now aud then a rocky eniiiience occurs which crowns the juncUon of 
several great radiating spui's, and rises perhaps 200 to .‘100 meters (050 
to 1,000 feet) higher. In such oase.s they assume more truly the shap<i 
we are used to associate with that word. One of the best examples of 
the class is Wiessner Peak, situated on the divides between the fc^outh 
Fork of the Oieur d’Alene aud the St. Joseph. The ridges of the 
Oceiir d’Aloues are usually very steep, an angle of 40° being cominou. 
Along the higher divides are many localities where the slopes run up 
to 60° and eveu 70°. Perpendicular cliffs occur here and there. They 
are most numerous near the main range of the Bitter Roots and along 
the Clearwater divide. They are seldom over 250 meters (or about 
820 feet) in height. An exception is found on the western slope of 
the ridges which form the western side of the Ooeiir d’Alene triangle. 
At the south end of Lake Pend Oreille are precipices having a slope 
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of over 80° and a Loiglit of 850 inelors (or about 2,800 ibet). Tlu'i'o are 
more precipitous stretches on the larger east and Avest ridges (liaii else¬ 
where, and they are almost invariably on the nortln'm sloixis. The 
reason for this appears to be that these <livides are Hit,nated along 
great faulting lines. Notwithstamling the vsteepness of the ridges, 
they do not commonly present rocky sides. The solid b(‘d rock of the 
country is more tre<iuoutly d(*eply covered with debris and soil than 
exposed. The ravines are tortuous and nari’ow. l^von the longest, 
valleys are comparatively narrow when one (jonsiders the great number 
of side ravines which o])on into them. A width of 8.2 kilometers 
(3 miles) is a rarity, and is ]-(‘ac]»ed only in the slaekwater poition of 
the valleys of the C<enr d’Alene and Bt. dosepli rivers. The average 
width of the valleys of the principal streams is about I kilometer 
(orabout live-eighths of a mile). The width of the labwal ravines varies 
so much that no average eaii be given. It will often not excet'd lb to 
15 meters (33 to 40 feet), with the ridges rising 300 to 500 meters (1,000 
to 1,000 feet) abov<i the tloor of tlu^ ravine. Sucli narrow places are 
deprived of the direct sunlight during several months of the year. 

The geological formations of the region are wholly composed of non- 
fossiliferous rocks. Jn the southern portion micaceous, granith}, fehl- 
spathic, and syenitie rocks abound. The sontliorn base of tho (hiuir 
d’Alene triangle is almost wholly composed of these primary rocks. 
In the middle and lower portions of the Bt.. Mary and Bt. .Joseph there 
are large areas covered with basaltic outlloAVS, which conu(*ct to the 
northward, near Lake Oieur d’Alene, with the basaltic rocks of the 
plains of the Columbia. Tho central and northern i)ortioiis of tho region 
have less of the primary rooks eximsed. The prevailing formations here 
are siliceous magnesian schists, great masses of ferruginous quart/.ite, 
and here and there dolomitic and calcareous rocks. These two lat,ter 
classes of rocks are especially abundant near Lake J^end Oreille, 
along the more northern portion of the western mountain rim, ami 
appear to be the final southeasterly extension of tho dolomitic rocks, 
which abound northwesterly toward the Colville region. Tim basaltic 
rocks are absent in the country north and northeast of Lake Cmur 
d’Alene, except over a small area whi(di extends 10 kiloimsters (0 miles) 
northeast from tlie lake. The magnesian stdiists are frequently trav¬ 
ersed by various kinds of igneous dikes. Tliis is especially the c.ase 
in the basins of the North and South forks of the OuMir d’Alene liiver. 
The quartzite rocks of tlio Ooeur d’AIeuos are prouiiiieut features in 
the geology of the country. 

The thickness of the bedded rocks of the C(eur d’Alenes can not be 
told with absolute certainty. It is, however, not leSwS than ‘?,000 meters 
(or about 9,860 feet). These figures have been computed' from a careful 
measurement of the exposures of bedded rocks whicjh occur along the 
east shore of Lake Pend Oreille and in the North Pork basin. 

The geological age to which they belong has, to ray knowledge, never 
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been cTeterniined. As before remarked, they are strictly nonfossilifer- 
ous. Jud^fiug from this fact and taking into consideration iheir highly 
metalliferous character, as well as the position, ext<‘nt, coiitenis, and 
general appearance of the mineral-bearing lodes whicli traverse tlumi, 
1 am inclined to place them among the pro Oambriaii rocks of the 
continent. 


DRAINAGE 

The drainage system of the 0<eai‘ d'Alene basins is com])osed of two 
principal water courses, whicli divide and subdivide over and over again 
and form that most intricate system of lateral streams, some of them of 
considerable size, which is such a ])roiament feature of the region. 

The iiriinary water courses are the 0<eur d’Alene and St. .Tos(‘ph 
rivers. The waters of these streams flow into Lake (Jomr (rAleiio, 
which is thus in a measure a large storage reservoir for the entire drain¬ 
age from all the interior basins. 

The Ooeur d’Alene River empties into Lake 0<pur d’Alene about .‘$2 
kilometers (20 miles) south from the north end of the lake. At a dis¬ 
tance of G5 kilometers (40 miles) above its outlet it divides into two 
streams, the North and South forks of the Cumr (I’Alcuo River. The 
North Fork, which is the larger stream of the two, heads in the moun¬ 
tains near the north end of Lake Pend Oreille. It Hows in an inclosed 
triangular basin, a repetition on a small scale of the greater Omur 
d’Alene triangle. It is very tortuous, and its course on the whole lies 
near to the eastern side of the trianglej that is, to the main range of the 
Bitter Roots. Its exact length is unknown, but probably is about 175 
kilometers (or nearly 110 miles). The elevation of the valley is about 
1,200 meters (3,900 feet) in the upper portion and G70 meters (2,200 feet) 
at its junction with the South Fork. Near the town of Kingston it 
breaks through the basal ridge of its basin and effects a junction with 
the South Fork. It has here a width of abont 70 meters (230 feet) and 
a mean summer stage of water 1 meter (3.3 feel) in d{‘ptli. The South 
Fork heads in the ridges of the Bitter Roots a few kilometers to the 
north of SoUons Pass. Its basin is a rectangular area, its long dianu'- 
ter stretching east-southeast. From its junction with the North Fork 
to its head in the Bitter Roots is a distance of about Go kilometers (10 
miles). The elevation of its valley at the upper end is about 1,000 
meters (3,478 feet) and at its junction with the North Fork about G70 
meters (3,200 feet). At the point of junction its width is 30 raei-ers (98 
feet), with a summer stage of water of about 75 centimeters (2.5 I'oet). 

In this report, unless especially stated to the contrary, whenever the 
North Fork or the South Fork is mentioned the respective Ibrk of the 
Ooeur d’Alene River is invariably meant. 

The OcBur d’AleueRiver is navigable in high water from the junction 
of its two forks to its outlet into Ooeur d’Alene Lake, a distanc-e of 
about 65 kilometers (40 miles). The summer and fall stages of water 
do not permit navigation farther than to the old Ooeur d’Alene Mission. 
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Prom tli'iH [mint to ijalco ('(imii* (VAloiie, a distance of 48 kiloniet(U’s (20 
miles), the river lias an almost iin))pr(*eptible current and a de])tli in 
low water of (rom/> to 1 1 meters (Id to 16 feet). The width of the Onuir 
d’Alene River at the head of navigation is about .‘JS meters (125 feet), 
with a Hummer sta‘^e ol‘ water of 2.5 lueters (S feet). The total fall in 
the river from the head of Numnier navigation to Lake Omur d’AJene 
is only about 5 meters (16.4 1‘eet). 

The St. Joseph liiver is the largestof the Oouir d’Alene streams, and 
drains the most extensive area. It oin])ties into Lake Omur d’Alene at 
the southern extremity, and is navigable for thehike steamers a distance 
of 42 kilometers (20 miles) from its mouth. The area covered by its 
basin is trapezoidal in shape. About 21 kilometers (15 miles) from its 
outlet into Lal«i Oieur d’Alene it receives its largest tributary, the fcJt. 
Mary liiv'er. About 05 kilometers (40 miles) from its outlet it forks 
into three streams, two of which head in the ridges which form the 
divide between the North Fork of the Clearwater and the Ooeur d’Alene 
basin. The third heads in the Bitter Boot Eange a short distance 
south of Htoveus Peak. This latter is the longest of the tributaries, 
and might be regarded as the continuation of the main stream. If so, 
the length of the St. Joseph would be about 220 kilometers (or slightly 
more than 157 miles). 

The elevation of the upper portion of the valleys of the St. Joseph 
forks is, ill the moan, 1,500 meters (4,900 feet), and of the valley at the 
head of navigation 070 meters (2,198 feet). From the head of naviga¬ 
tion to the outlet of the river into Lake Oieiir d’Alene tluui* is a fall of 
about 7 meters (33 feet). The navigable portion of the Omiir d’Alene 
and St. Joseph rivers is usu illy called ‘‘the slack water.” 

The St. Mary River, the largest tributary received by the St. Joseph, 
heads in part in the divide which separates the Clearwater from the 
Cu*ur d’Alene basin and in part in the divides in which the Palouso 
River heads. The upper portion of its valley has an elevation in the 
mean of 1,050 meters (about 3,400 feet), and tbe lower, at its junction 
wdth the St. Joseph, a height of about 075 meters (about 2,200 ft'et). 
It has a width at its junction of about H misters (26 fei't), and a depth 
during the summer stage of water of about 3 nudei’s (10 feet). 

The lowin’ and navigalile iiortious of these stnnims all agr<*e in having 
but a slight fall and a deep olianuel. This is duo to the fact that this 
Xiortion of their coursi* is cut through a deep diluvial soil, clearly the 
old bottom of Lake Ouniu d’Alene, wluch, not so very remotely in a 
geological sense, was far larger and extended well up into w'hat is now 
ill part the vall(‘ys of these rivers. Above the slack water the streams 
are clear, and do not deposit sufticumt sediment to till up the ohaniiels. 
The valleys rise rapidly, the mountains close in, and th(‘ current becomes 
swift, with shallow watm' duringthe summer season. The surfticewater, 
however, by no means represemts the true amount which drains away 
by these streams. The subsoil in the valleys is a mass of porous gravel, 
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ill most iilaces overlying the l)(‘d i-ock to an unknown but certainly vi'iy 
considerable dt'iith. This gravel is very inwineable to water, and has 
ov(‘rywh(‘re a large underllow. 

The multitude of canyons iiiid ravines which branch oil troin the 
larger str(‘aiu valleys in all directions have each a llowiiig stream at 
the bottom, which in its turn is supplied by the springs that break out 
at frequent intervals from the inclosing ridges along their course. 

It has already been remarked that Lake ('ouir d’Alene receives the 
entire drainage from the inclosed Coeur d’Alene areas. The outlet of 
the lake is the Spokane Eiver. This stream is of great commercial 
importauce to a large extent of country by reason of the water jiower it 
fm'iiishes at various points. The stage of water in it depends wholly 
upon the amount of the annual i>recipitation within the Occur d’Alene 
triangle. Owing to the ])eculiar situation of the lake, it would be ])os- 
sible to hold back a sufficient (quantity of water in it to secure a nc'arly 
uniform how in the Spokane throughout the year. 

At a distance of 11.5 kilometers (7.15 miles) from tlie lake down (he 
Spokane Eiver is Post Palls. The stream here cuts through a dike 
of gneissoid or some other variety of metamorphosed magnesian rocks, 
and forms a fall of about 13 meters (.‘50 feet) in height. l>y the cutting 
through of this dike the lake has been drained from its last high stage 
of water and the slack-water chanuels of the rivers of the Occur 
d’Alene basins created. 

Should it ever become necessary to store a large quantity of water in 
Lake Oceur d’Alene, it can readily be accomplished by dams at this 
point, and a nearly uniform stage of water throughout the year be 
secured for the points below. Sucli procedure, however, would over¬ 
flow all the agricultural lands bordering on the slack-water portion of 
the rivers, as they now have only an elevation of 3 to .‘5 meters (<} to 10 
feet) above /cue water. 

The drainage which flows from the Occur d’Alcme Mountains oiitsiclo 
the inclosed basins is disposed of follows; Tho oastorn slc)])es of the 
inclosing rims of mountains in the c'ast drain i)arLly into the Missoula 
Eiver and partly into the Olark Fork of tho Oolmnbia by the chuaiuds 
of various small tributaries of these streams. Tho soul hern slopoHof 
the divide which forms the base of the Oteiir d’Alene system in the south 
drain in part into the North Fork of the Clearwater and in part directly 
into the main Clearwater. Tho western slopes of the north cm half of 
tho inclosing west rim drain in part into Lake Pend Oreille; soutli of 
the lake, and north of Lake Oenur d’Alene, the drainage flows into the 
upper Spokane plains and sinks as soon as it roaches these gravel- 
covered plains to a depth of about 100 meters (825 feet), whence it 
probably finds its way into the Columbia direct. South of Lake (heur 
d’Alene tho waters flow partly into Ilaugman Creek, a tributary com¬ 
ing into the Spokane Eiver just below the city of Spokaue, and partly 
into the Palouse, a tributary of tho Snake liiver. 
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With rcfereiico to tho I’aloiise, it is ji ourioiis oircmiiaiaoee that tho 
explorers cotmectcd with the surv^eys for a north traiiseontiiieiital 
route ill 185.‘1 and 1850 were detoriuiiiod to pliM*,e the lioad wati'rs of this 
stream far oiioup;h east to roach the main range* of the 1 Jitter Itoots. 
Jt is HO delineated on (lovornor Stevens’s maj) ae'eompanying his report. 
OUier surveyH tried as ix^rsisteidly later on to lind a short cut by way 
of the Paloiise to the Missoula Uiver. It appears to have been a slow 
and dilHcult task to eonviiice them that the great basin of the St. 
Joseph with the valley of its tributary, the St. Mary, iiitorveiiod 
between the liead of the raloiiso and the summit of tho Hitter lioots. 
The ditliculty probably was due to failure to appreciate the true shape 
of the peculiar inclosed basins in wliieli the interior drainage of tho 
Omur d’Alenes flows. 

CLIMATE. 

The most prominent feature of the elimati* of tho region is its great 
annual pro<‘ipitation. Exactly lioiv larg<* this is for all jiortions of the 
area we can not say. Meteorological data a])plying to tho uninhabited 
portions are unobtainable, and they comprise mu(*h the larger portion. 
There are two well-marked jieriods during tin* year, a wot and a dry. 
The dry is oom])arativoly short, on an avcragi* not above t eii weeks. The 
wet includes tho remainder of the year. The season’s precipitation 
usually commences with light showers in the middle of September. 
Above elevations of about 1,000 meters (5 ,l* 50 feet;) tluwe showers are 
snowstorms in part, but the snow does not remain long. After the 
lirst showers there is usually a short interval of diy weather. In tho 
early part of October the rains begin again, iuoroasing in li'e(]uency 
and duration until Deoeoiber is reached, when a slorm may last, as it 
often does, twenty to thirty days, during which time either rain or snow 
falls incessantly. With the October showers the snow line creeps down 
rapidly, and in December usually becomes ])ermaiient at the lowest 
levels of the region. 

Tho coldest weather of tho season Is o\p(‘rienc(*d mostly in the early 
and middle portions of January, and is ]>retty sun* to be followed soon 
after by the heaviest snowfall of the winter, conshlering its duration. 
This snowfall is often succeeded by a “ Chinook,” Ji warm soiit berly wind, 
which may melt tho accumulations of the lowlands wholly or in part. 
With this the spring commonces. This season is often of great length. 
Itain and snow, freeze and thaw, alternate every few days, vesry often 
until the middle of May. There is then a season of dry weather until 
the middle of Juno, when a rainy iieriod of two or three weeks sets in. 
After this has passed dry weather prevails until the I'all rains begin. 

The iireciidtation is not equally distributed over the whole region. 
Certain places receive far more snow and rain than others, oven though 
they are at the same level. Tlio uppei* portion of the St. Mary and 
St. Joseph basins and the wostorii areas of the North Fork basin 
appear to receive nmre than any other, with the exception of some 
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lociilities ill the main range of the Bitter lloots. t estimate that the 
places enumerated aliove, at an altitude of 1,-JOO meters (or about ‘1,000 
feet), have an animal precitiitatiori of ^iOO eni. (or about 100 iiu*]u‘s) of 
water. For the remainder of the ri^g^ion il varies betwiMui IHO and li20 
cm. (oO and 87 indies). Tli(‘ snow at (devations Ixdow 700 imders 
(about li,.‘>00 feet) usually attains a nia\'imiiin depth not exci'eding I 
meter (8.3 feet) lor points in the hnver x>oiTions of the valleys and l.o 
meters (t.9 feet) for points in the central and npi>er portions, -\bove 
this the depth rapidly incieases. At 1,000 meters (o,0()0 feet) it will 
average 5 to 0 meters (15 to 20 feet), and at 2,100 meters ((5,000 find/) 
perhaps 7 or 8 meters (23 to 20 feet.) This, however, does not represent 
the true total amount of snow that falls. This is always (piite damp 
and settles very rapidly; besides, there is no frost in the ground 
throughout the forested iiortions of the mountains, even at the highest 
elevations, and the snow molts constantly from beneath. 

The amount of ])recipitation (hat is given for the various localities 
cited above is of necessity based upon estimates derived from other 
sources than actual yeaily measurements. There are no conpilete toni- 
lieratui’o or ])rocipitation records in existence for any point within the 
Ocpur d’Alene basins. For the iiresent we are obliged, tluu'eforii, to 
estimate from fragmentary observations. 

Throughout the areas of maximum precipitation the average number 
of days during the year ou whicdi rain or snow falls is two bundred. 
For the western areas of the hTorth Fork basin this number is the 
result of personal observations extending over a period of nearly nine 
years. Fur the St. Joseph and St. llaiy basins 1 have uo (mmjdeto 
observations, but the denseness and size of the forest growth form a 
pretty accurate criterion liy which to judge, and acceidiiig these as a 
staudard, the yearly ])eriod of rain and snow in these hasins is uo less 
than in that of the North Fork. Over these areas an aviTage fall of 
rain or snow, reduced to U'ater, is 2.2 em. (about 1 iiieb) in twenty tour 
liours. 1 have many times measured the fall during twenty four hours 
ill the mouths of March, April, June, and Oc.iober in the North Fork 
basin and found 4.5 cm. (about 2 inches) a common occuiTcnce, A total 
fall of 15 cm. (about 0 inches), ns a result of a rain storm of three <lays’ 
duration in March, October, or November, has iroipiently been noted. 
In my estimates I have disregarded these measurements to some (’ixtent 
and placed the average daily precipitation during two bundred days 
at 1.3 cm. (somewhat in excess of one-half inch). Wo can also form 
some estimate of the amount of Avater that falls throughout these 
mountains by taking the forest growth as a basis, d’he amount of the 
yearly precipitation for Spokane has been given as nearly 90 cm. (about 
35 inches). Spokane is situated, in a direct line, about 80 kilometers 
(60 miles) from the extreme western mountain rim of the North Fork 
basin and about 60 kilometers (37 miles) from tlie western base of the 
same. The city is located at the eastern termiuation of the open plains 
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I'ogiou of tlic (Joluml)in Jvivc'r in Waaliiugion, niul ilio annmil rainfall is 
baroly siinicioiit to porinil a nioderate growth of the yellow pine and 
Douglas spruce there. Proceeding eastward from Hpokane in the direc¬ 
tion of the IN^orth Fork basin, a rapid increase in the <len,sity and size 
of the forest growth soon bocom<*s noli(M‘al)Ie. The white fir, the west¬ 
ern tamarack, the white pine, and the cedar appear, all of them species 
requiring ]>lenty of moisture for their development. Finding these 
trees on the same level and under the same soil conditions as exist at 
Spokane, we are forced to th(‘ conclusion that a greater amount of pre¬ 
cipitation takes place where they grow than is the case at the former 
idace, where they are absent. No other explanation for their <listribu- 
tion seems possible. Taking now the annual precipitation for Spokane 
as a basis, and considering the increase in the forest growth between 
that point and the one at the western base of th(' Nm-th Fork rim of 
mountains, an addition of ."lO ])er <*ent to tlu' annual fall of uioiwSture is 
very far within the bounds of probability. This would give IS.') cm. 
(about 53 inches) for a i>oint about 20 kilometers (I.‘> miles) east-north¬ 
east from Rathdrum, Idaho. The water draining from the adjoining 
ridges is excluded as a factor in tlH‘ forest growth, for our station is 
chosen in a locality where no water tlows on the surfac(‘ and where no 
subwator is known to exist within 00 meters (about 200 feel) of the 
same. Proceeding easterly from the station, we encounter the mount ain 
ridges, and the annual precipitation increases at a rapid rate as altitude 
is gained. 

The winds that bring the moisture come from between the south and 
southwest. For some unexplained reason the exact ])oiut between 
these two directions from which, the storms come varies slightly from 
year to year, but is pretty uniform for each year. It miglit be uanied 
the dominant precipitaiian point. The degree of inclination which 
this assumes each year in relation to the i)iincii>al storm lines, the 
south and southwest, appears to deeido the annual amount of precip¬ 
itation. The nearer to the south the warmer and moist er will bo the 
winterj {ho nearer to a w(‘sterly directitin the colder and dryer will be 
the season. Hut little attention has heeii givmi to this feature which 
1 have called the dominant precipitation jxiiiit, hut that it exists is 
evidenced both by observations of the ])eopl<‘ ]i\ iiig in tlie region and 
by certain conditions of the forests, which av ill he explained farther on. 
The latter class of ree-ords extends over at least two eeiituries. The 
circumstanec nok*d here is of very gr<‘at importance in relation to 
the conservation of the (heiir d’Alene forests, as we shall see pres¬ 
ently. Many of the Avinter storms apjiear to come troiu the north. In 
reality this is only seemingly so. It is hut the lower stratum of air 
which travels southward in these coses. AVhenever we obtain glimpses 
of the moving cloud masses through the huoav or rain during those 
storms we see that at elevations above 1,SU() nierers (5,{){)() feet) or there¬ 
abouts they come steadily from a southerly direction, no matter from 
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AvLat quarter tlie wind bloAVM nciir the eartli’s surface. When oiu* of these 
storms especially distinguished from the more cominoii foiin by its two 
strong air currents moving in opimsite directions is about to occur, the 
first indication of its approach is alforded by tlu' cloud formations 
about (he peaks which rise above 1,()()0 inel<‘rs (5,250 feet). Tlier(‘ ai’c 
seen hea\y masscvs of giayish-cohm'd clouds lolling from (he north 
along the mountain sumnuMs. The ]o\\er limits of tlnsse idouds ar<‘ 
pretty sharply detiiu'd. At very high clcvalions dark clomls are mo\- 
ing slowly fiom the south. Near the surface of (h(‘ earth the air is 
calm. Suddenly the lower stratnin of clouds d(‘S(‘omls to the earth, 
accoinjiaiiied by a tierce northerly wind, the upper are mueli aeeehu’al ed 
in their uorthward coui>e and apjiareiitly sink lower, and blinding 
masses of wsuow begin to fall. 

The nortbern current m tlicse cases seldom lasts more than two or 
three days, after which the njipiT appears to jirovail; at least it reiwhcs 
the lowest l<‘vels and blo^^s thenceforth more or less eontinuously from 
a southerly direction. 

Occasional breaks in the lower cloud masses reveal now and (ben 
small clouds forming high up and drifting from the north. This would 
indicate a leversal of the air currents. 

There are no two localities in the Oouir d’Alencs scjiarated by 5 or I 
kilometers (2 or 2.5 miles), or even less, which (*xpeiicuce t‘xacily 
the same climatic conditions though the ele\ationH may in all cases 
be the same. This statement is not intended to carry with it. the 
implication that the precipitation and the mean annual temperature 
vary within tliese narrow limits. The variation consists principally in 
the unequal distribution of the daily temperature—that is to say, the 
nights or the days may ditl'er in temperature conditions over such lim¬ 
ited areas as here indicated. This circumst auce is du(‘ to se\ eral <*auses, 
ainoug which may be noted, first, the general trend of the neighboring 
ridges, which deilect the air currents in various diicctioiis; second, (be 
divstanco each iioiiit is removed from the western rim of the mountains— 
for, as a rule, the farther east any i>lace in the t'mur (VAlenes iA situati'd 
the lower aiipears to be the mean annual temiieraturo. The nightly 
iuterchange of air which takes place between the summits of the ridges 
and the bottom of the valleys or (lie open plains regions is also a j)Ow- 
erful factor in causing local climatic variations. This iuterchange of 
air is more marked during the siuing, summer, and autumn moiitlis 
than during the winter. When clear nights prevail there is a down¬ 
ward flow of cold air from the crests of the ridges and an uiiward How 
from the valleys. The downward flow follows the canyons and valleys, 
the upward movement follows the slope. In the inclosed mountain 
basins it is diftieult to estimate the force of this interohangi*. The 
downward flow of air is much obstructed by the forest, as is also the 
upward movement. Fog often forms during the night and is borne 
along on the downwaid cm-reut. Where no trees obstruct the way the 
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fof? clouds are carried at a si)ee(l of about 10 kiloiiudcrs (0 miles) per 
hour. It is oil the sirrface of tlu* mountain lakes where free traverse 
exists that we obtain a better conception in ref,uird to th<‘ force of 
these dos(*endinj> air currents. Thus, on Lake Pend Oreille 1 have 
observed that rlie column of air inoviuj? out from the valley ol‘ the 
(dark Fork has often at sunrise a speed of fully .‘15 kilometers (21 
miles) per hour. It is blown across the lake a distance of .‘>0 kilometers 
(18 miles) with iindiminislied force. It now strikes a rocky, forested 
shore and is lost to vi<‘w. The valley of the (dark Fork at the ])oint 
where it o])ons out on the lake has a width of between 4.8 and 0,4 
kilometers (.‘5 to 4 miles). The front of the moving column of air where 
it leaves the lak<‘ has a width of not less than 21 kilometers (15 miles). 
We can estimate the width by observing the track of the wind across 
the lake. The depth of the air column appears to be under .‘100 meters 
(1,000 feet), as fog clouds resting upon the mountain slopes at this 
height aj'C not carried along. The air current which moves out at the 
ojicning in the (luuir d’Alene triangle at the ])oint wlun’c the ypokano 
Eiver leaves Lake ()<cur d’Alene is much greater in volume and ti'av- 
els at a higli(‘r rate of .speed. I have felt tin* effects of this cnrrciit at 
a distance of 80 kilometers (50 miles) from its ])oiiit of emergeiic(‘. It 
freiiueiitly moves with a velocity of 48 kilometers (80 miles) per hour at 
a distance of 20 kilometers (12.5 miles) from the abov<i point. These 
ouiTents of air lower the night temperature over the plains areas that 
are situated within their sweep and jiroduee many a frosty night diu'iiig 
the summer season. Certain conditions are necessary to produce this 
phenomenon; they are: warm days, clear nights, and a high baromet¬ 
rical pressure. 

The deflection of the air currents is a very comjdicated matter, as 
might he predicted in a country so rugged and brok<‘ii. It varies in 
each separate locality to a greater or less extcml, and changes with each 
year according to the “dominant point” from which the storms come. 

There are three jiriiicipal lines in the OuMir d’Aleiies which the 
dellccteil currents of air follow to a greater extent than any other, 
and those storm ways are very well marked hy the lai’ge quauliiies of 
rain and snow that fall throughout, their eoui-se. They are the ^'alley 
of the 0(eur d’Alene and that of the North Fork of this stream and 
around the northern apex of the C<cur d’Alene triangle and the upper 
portion of the St. Mary valley. 

In the southern part of the territory the advancing clouds from the 
southwest (irst encounter the lower portion of the western rim of the 
OcBur d’Alene triangle. A iiortion of the clouds are hero driven 
northward until they reach the gap in the mountains where Lake 0(t*ur 
d’Alene is situated. They now enter a low region and are alforded 
a comparatively easy exit toward the oast from the j)ressure behind. 
Another portion which has passed over the first mountain barrier is 
massed against the much higher ridges trending north and south 
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wliicli lie to the east of the St. Joseph and which connect ^^iih the 
South Fort ridges at Wiessiier Peak. Another dellection toward 
the Oo^ur d’Alene Eiver occurs here. Now the ridges to tlie south of 
this valley and of its tributary the South Fork are much liighcr iluiii 
they are to the northward. The conscqueuee is that a very large pro¬ 
portion of the clouds which have aceuniulated hero are driven north¬ 
easterly into the basin of the North Pork. This ])i’obably (‘xplains 
why the last-named area receives a larger precij)itatiou than the otJiei* 
parts of the (lopiir d’Alene. 

The second line of deflection is near the northern part of the Oumr 
d’Alene triangle. The wind, blowing from the southwest across the 
plains of the Columbia, strikes with unbroken force the high ridges 
which form the northern half of the western mountain rim of th(‘ 
0<eur d’Alenes. As before, it is deflected toward the north. Its 
course is then by the south end of Lake Pend Oreille, over this lake, 
and eastward by the valley of the Clark Fork of the Columbia. As it 
approaches the south end of Lake Pend Oreille the rapidly moving 
column of*' air, many kilometers wide, is eompressed between th(^ Oouir 
d’Alenes and the mountain range to the Avest of the lake into a spac(^ 
which has a width of less than 5 kilometers (34 miles). Passing 
through this uarrow gap, it strikes the lake with teiTitlc force, the wind 
sometimes reaching a measured velocity of 115 kilomi‘(ers (90 iiiiles) 
an hour. lu their course up the valley of the Clark Fork the storm 
clouds deposit most of their burden of snow and rain in the lower por¬ 
tion. The reason for this lies, as in other similar cases, in the configura¬ 
tion of the mountains- The ridges bordering this valley on the north' 
have an average crest line of 1,900 meters (0,t200 feet) altitude for a dis¬ 
tance of about 130 kilometers (81 miles) east from the lake. Tliis keei)a 
a far lai'ger quantity of clouds confined in the valley than would ho 
the case were these moimtaius of a loAver elevation. Above Thomi)soTi 
the pout-up clouds begin to escape and spread out noi'thoastcrly by 
way of the valley of the Thomp.son Uiver. Twenty kilomclcrs (12 
miles) farther up the Clark Fork valley, at Jlorse Plains, the nortluu'n 
ridges break away and permit a still further thinning out of the clouds. 

We have, therefore, in the i)ortiou of the valley ol‘ tlie 'Clark Fork 
between Thompson and Lake Pend Oreille, a region of exGGHsiv(‘ i>re- 
cipitation, locally known as the “ Snow Belt.” Prior to the Ibrest 
fires of later years this carried an exceedingly dense forest growth. 
Above Thompson the climate of the valley becomes one of very decided 
aridity, resembling in many features that which prevails east of the 
Rockies in this latitude, and having a flora which iucludes many of the 
species of that region. 

The third area of deflection is in the upper St. Mary valley. Tlie 
ridges which form, the divides between some of the western tribtitarios 
of this stream and those which flow southward into the Clearwater are 
comparatively low, their mean elevation being about 1,250 meters 
(4,100 feet). 
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This ixTinits tl\(‘ OHcape of a i>art of tlio cloud innsseH wliicli are 
driven into llie Olearwtitor valley, over into the St. Mary valley. They 
thou follow the eoiir.se of the vall(‘y northward until the nortlieni end 
of the 351k range of inonntains is reached. This range is .simply the 
divnling ridge between the most west<*rn of the St. Joseph forks and 
the St.. Mary basin. At the northern end of this rang(‘ lies a broa<l 
plateau which extends from the St. Mary River (o the St. Joseph. The 
air currents pass over this jdateau eastward, and reaching' the St. 
Josc])h valh'y are again detlected northward to join the air niass(*s 
ti'aveling into the valley of the Oauir d’Alene. 

The height at which the rain clouds travel varies with the soa.son. 
The rainy season in the middle of Juno and the earliest rains in 
September usually begin from clouds floating considerably higher than 
2,100 meters (7,000 feet) above sea level. After the rain has been falling 
for a few days the clouds go much lower,but seldom under the l,t{00- 
meter (-1,300’foot) line. These altitudes are known partly from obser¬ 
vations of th(‘ height at which the lower or earth surface of the rain 
clouds travel in their course along and over mountain ridges and crests 
with known elevations and partly from ascensions of various peaks 
that have been made while rain and snow storms were in ])rogi‘e.ss, the 
altitude having been ascertained by means of aneioids. 

During the December luecipitation the clouds lloat at their lowo.st 
elevation, which seldom -falls below 800 meters (2,000 feet). The 
velocity of the wind during the storm Avhere free and miobstrueted 
traverse exists, as on the summit of the highest elevations, is subject 
to great variations, but is luobably seldom less than 40 kilometers 
(25 miles) an hour. lu the early i)art of the month of September avIicu 
I visited the high ridges to the south of Wiessuer l^eak during the 
prevalence of one of the early storms of the season, the wind, coming 
from the southwest, reached at times a velocity of 05 kilometers (50 
miles) an hour. This was on the summit of ridges having an eh'vation 
of about 2,300 meters (7,000 feet) and uuobstrueted by trees or biglu'r 
mountains in tlie neighborliood. The temixiratiiro during ihe storm, 
which histed throe days, remained at 0° <). (4«.2<^ h\), and Die lr)wer 
limit of the nimbus was about i,500 meters (4,800 fold,). 

The x)cculiar cireumstanoo was n<ded in connection with ihe ruhi 
cloud that the side toward the earth was in a eonlinual state of rising 
and falling. Tlio spa(JO through wliich this took ])Iuce wa.s about 220 
meters (700 fe(‘t) in height. The barometer wtis not atfected, but the 
character of the rain that was falling varied (iousidorably. Wlion 1 
was thoroughly enveloped in the nimbus but little of the contained 
inoistiire loll as rain, but from the branches of every tree or upi'ight 
object the water, eondensing from the rain fog, was pouring in streams, 
■Whenever the cloud lifted the rain fell in torrents. 

Most of the severe storms begin with olootrical disturbances. There 
are passing showers, aocompanied by thunder and lightning which 
soon cease, and the storm proper begins. Local showers of short 
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duration may occur any time during tlic dry season and are especially 
abundant in the North Fork basin. They seem to be mainly a part oL* 
tlie great ova])oration which ascends from these moisture-laden ravines 
during- the day, and meeting with a colder cuiTent condenses and falls 
hack. 

Frosts are liable to occur at any time during the growing seastm i)i 
the bottoms of the valleys within the (Junir d’Alene triangle. \V<‘t 
SQinincrs x)roduco more frosty nights than dry. The reason for this is 
that the high barometer which Ibllows a storm brings with it a cold, 
dry condition of the atmosphere. The frosts are most severe at the 
mouths of the canyons. Elevations of 60 to 100 meters (160 to 360 
feet) above the doors of the valleys and the bench lands along the 
streams are very nearly free from summer fi‘osts and have in general 
a higher temperature. This patent fact is not generally recognized as 
yet hy the farmers of the region. The valleys would be far m()r(‘ frosty 
but for the fog which forms above them on clear nights. In theup])er 
yt. Mary valley at elevations of 800 meters (2,000 feet), where my 
opportunities for such observations were of the best, T found that after 
sundown the temiierature would descend steadily until 4P 0. (30.2° 
F.) was reached. It then became stationary and tlie fog began to 
form. After 1 a. m. the temperature began to rise, the thermometer 
indicating 5° to 7° 0. (41° to 44.0° F.) at sunrise. Needless to say, the 
amount of dew which fell was very great. 

The highest temperature recorded by nio is* 30.5° 0. (07.7° F.) at Mul- 
laii on August 2, elevation 970 meters (3,200 feet). This is an unusually 
high temperature for this locality. The hot wave was followed by an 
equally unusual depression of temperature, producing frosts and severe 
freezing througiiont the Occur d’Alene valleys until August 14. Our 
lowest record for this period is —3.2° 0. (+20.2° F.) at Wolf Jjodge on 
August 14, altitude 760 meters (2,400 feet). 

There is no i)ermanont snow lino on any of the Ooimr d’Alene Moun¬ 
tains. Bummers which follow unusually severe winters wilh heav>' snow¬ 
fall may witness a bank of snow reiuaiiiing on the north suhi of some 
of the ridges throughout the season at elevations above 1,660 meters 
(5,100 feet). G-enerally, however, oven the highest ridges are IVee from 
snow by the 1st of August. Exceptions to this occ.ur on the north 
side of Stevens Peak, on the northeast slopes of the high rocky ridges 
some 10 or 12 kilometers (0.2 to 6.3 miles) east from Sunset Peak, and 
on the northern slopes of the ridges south from Wiessner Peak. In 
the last locality I found old snow in September with the fresh snow of 
the season covering it. This is due here, as well as in the other places 
jnentioned, to the great drifts which are blown over the crests of the 
ridges and accumulate on the northern slope rather than to the ele¬ 
vated position they occupy. When the summer thaw begins great 
masses of snow are loosened and fall into the chasms below, where 
the summer’s sun can not reach them witli sufficient force. This is 
the case at the foot of the precipices on the northern slopes of Btevons 
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Peak, whore ji coiisidcrjihlo acoiiiniilution of snow, 2 to nioH*rs (7 lo 
10 feet) (loei> in Au^ifiist, seems <o i‘<nnain permanently. 

Tlie hi^^liest tempertiture noted on tlic liig!) sinninits aviks 2r>.r>'^ 0. 
(77.0° F.) on Stevens I’oak, Au^jfnstt), at an elevation ot 2,0<»'l meters 
((5,<S00 tect), and the lowest,—2.5'^ 0. (27.J1^ F.) on July 20, soiii-h from 
Wiessner I’oak, at an (‘levaiion of 1,925 nnders (0,;jr)0 re<‘l). 

Mention should be made of the ehinr>ok Avind in ('oniieelion Aviih 
these notes upon the climatic conditions of (he Oomr <rAhmes. This 
is a warm, either moist or dry, wind Avhieh is snpposcnl to he esp<M5ially 
characteristic of Aviuter and sprinjyf months. It has deeidi'dly remark¬ 
able powers to melt the snow and mili.i?ale the Avinter’s cold. Numer¬ 
ous theories are rife to account for this wind, but the one most eonnnoiily 
accepted is that it stands in some occult laduUon to the “black (uirrent” 
of .lapan. The character of the chinook varies so c.onsid(‘rahly, Iioav- 
ever, that one may be ])ardonc<l for not readily yielding? adherence to 
this orthodox theory. Noav, the Avay the chinook manifests itsell’ in 
the Omur d’Aleuos is this: QMiere are clearly two kimls ol ehiiiook, 
a wet and a dry. The wet chinook is a most Irecpient aecomi)aiii- 
meiit of a very severe snowfall in the latter part of Jamiary, This 
may have commen(HHl with a Ioav temperature, Avhich }?ra,dually bef?ins 
to rise lus the storm advances. Finally a ecssation ol’ the suoAvfall 
occurs. Black heavy-looking clouds ap]>eiir in solid masses in the 
southwest, a low soughing sound begins to bo heard as the (irst imlica- 
tious of the coming wind. Boon fitful gusts of Avarm air (lit by, and 
presently, with loud roarings and evashings and ac<*,ompanied by.tor¬ 
rents of rain, the chinook is on. During a Avet chinoolc a high tempera¬ 
ture prevails as far up as the most elevated summils in the Onnir 
d’Alenes and rain falls in great quantities on the absorbent snow. The- 
duratioii of the chinook is Arery uncertain. It may last a Aveek, and it 
may last only a foAV hours. After it has blown an iudollnite time the 
wind veers a few points to tlio west. It then changes lo a dry chinook 
and the temperature becomes muoli loAvcr. The rainfall in the upper 
regions becomes snoAvaud freezing Aveather sots in again in the lower 
elevations. Chinook winds may occur at any t-ime in tin' winter, but 
they are generally absent during December and the gr(‘ater part of 
January. Occasionally they do not come until March, and in such 
cases the region siilfers from a late spring. These Avinds are absolutely 
essential to the early starting of vegetation in thcCnmr d’Alones, Avhicli 
would otherwise bo delayed \iutil the summer season. The chinook is 
a fitful and uncertain wind in other ways than in its duration, ft 
sometimes blows only above a certain altitude and does not descend 
below a given point, as, for instance, the l,()0(>-metcr (5,20d-foot,) level. 
When this occurs we have the spectacle of the snow melting at eleva¬ 
tions above this height wdule the air is at freeziiig point in the lowest 
valleys. 

Whatever may be its origin, ic does not seem at all probable that the 
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black ourrent of -Japan can hi any considerable degree exert an inlUi- 
eiieo on tlie temperature of such a vast amount of air as must be in 
motion to account for the oflecls jiroduced by this wind. It is more 
reasonable to supiiose that the real origin of the chinook is in the 
e<iuatorial regions of the earth, and tliat in truth it is an outilow of 
heated air IVoin these regions toward the ])ohir area. In ordei- to ])ass 
the high snowy barriers of the Caseades, which it must do to r(‘aeli 
us from the southwest, and still to retain a snllicieiit degr(‘o of warmth 
to exert the marked inllueiice that it doe^s when it reaches the Canir 
d’Alenes, it would seem to be absolutely necessary that the initial 
temperature uuder which it starts should be very considerable. 

The beat carried by the wind is so gi’eat that not only does it produce 
marked eilects in the Itocky Mountain region, but it oven extends in a 
lesser degree as far east as the Missouri River in Forth Dakota. 

The supposition that the chinook blows only in the spring and winter 
is a mislako. My observations record the tact that a wind in every 
respect identical with the dry chinook prevails throughout the greater 
portiou of the summer mouths on the summits of the high divides, 
while it is perfectly calm below. 

It is noticed that an odor, frequently said to be “ often accom¬ 

panies the Chinook. A popular fancy ascribes this feature to ema¬ 
nations from the spice gardens of Asia wafted across to the shores of 
America on the wings of the chinook. These winds (iertainly liave a 
Xieculiar odor, but it can not be called spicy. It rather resembles that 
which comes with the haisy atmosphere of our so-called Indian summers. 

MINERAL DEPOSITS. 

The economic features of the Ouuir d’Alenes groiq) themselves v<jry 
naturally under three heads: mineral deposits, agricnltural capaeitJes, 
and forest resources. 

We will first ct)Usidor miiioml deposits, ns at the prescint time the 
output of its mines is by far the most valuable product of the country. 

The C<x*ur d’Alenes are essentially a mineral-bearing ve^gion, for, with 
the exception of the portion along the St. Mary and the St. Josexdi riv¬ 
ers and the area northeast from bake (heur d’Alene covered with 
basaltic: outflows, no cousidevable portion of these mountains has been 
found, when pros])ccted, devoid of metalliferous veins. 

It is a long time since valuable minerals were first discovered hero. 
At the building of the Mullau road, in 1801, prospectors were found look¬ 
ing for and testing placers in the valley of Wolf Lodge Crook. Before 
this time some parties must have found their way into the Forth Fork 
basin, as very old prospect holes buried in the depth of the forest tes¬ 
tify. Hudson Bay Company trappers doubtless found gold in this 
region at a very early date, but tlio records, if any, were unwritten, and in 
the xiiocess of time became more dim recollections. It was not until the 
fall and winter of 1883 that it became generally known that valuable 
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placeiH e\isl(‘d on the (‘astern trilnitaiies of (lie North l'’oik. As soon 
as these (lis(*ovei’ies A\<*re imbllshed a staniiiede vSiMp in, the iiarlienhirs 
ot* which are niatti'is of recent v<‘cord, and (lie r(‘t;ion Ix'ii^an lo come 
into proinineiK*!' as a ])rodu(*(‘r ol‘ valuable niinm’als. I’or some time 
after the ffold (lisc,overi(‘s but little allention was f;iv(‘n to aiiylhinji; 
else. A year or two lat(‘r it was found that the ^U‘at iron cap])(*(l 
veins which traverse various portions of the ('(ear d’Ah'iies canied at 
certain depths enormous (b'posits of arf»’eii1i(erous ores. Tin* placers 
and {^old-beariiif^ (juartz veins now becanu* of s(‘condary importance. 
With the discoveries of th(‘ lead silver ores commenced the {^rc'at 
development of the niiniiif? industries which have ma(h‘ (h(‘ ()o*iir 
(I’AIenes known througliout the mining Avorhl. Tlu' basin of tlu^ Houtli 
Fork is the most noted of all the ininoral-boaring zones of this region. 
Commencing at the town of Wardner, an almost eontinuons line of large 
and valuable mining proi)ertios extends to within t> or (> kilometei s (;> or 
4- miles) of the main divide of the IMtter Hoots. Many of llu‘sc are 
great ore jirodiiccws and are eijuipped with elahorati' and e\i>eiisivo 
machinery. They give, directly and indirectly, employment to many 
thousands of persons when in full oi)eration. A muiib(‘r of (lonrishiiig 
towns have sprung up around these mining camps. As thes(‘ (owns 
depend for their support exclusively iiimn the mines of llu' region, lludr 
prosperityis naturally inseparably linked with th<‘successful and protit- 
ahle exploitation of the mmoral-boaring deposits which suitouihI tiuun. 
The loAV prices of silver and lead which have iii’evailed for so long, add(‘(i 
to the labor troubles of the past two or three years, have Amry materi¬ 
ally retarded the further development of the mining industri(‘.s of the 
Ooeur d’Alenes. The ai'geiitiferous ores of this region are of Ioav grade 
in the majority of cases and roiiuiro concentration into ])roper bnlk a-nd 
richness before they cau he shiiiped to the siuelters. As yet tliei’c ai-e 
no smelters in the region. All the big ore produeors have large and 
costly coneenbrating plants erected in coiinoetion with tlu* mim's. 

The next in importance of tho known mineral-bearing districts of the 
Geeur tVAlenes is the soutlioastern ])ortion of (he North h^ork basin. 
It was here that the gold diH(iovGrieH were made which first drew at((‘n> 
lion to the region. In development ithas not hy far kept, pace with the 
lead-silver areas of the South Fork, notwitlhstaiiding the much ric,h<‘r 
character of its ores. Tho reason for this lies mainly in the circum¬ 
stance that the argentiferous ores exist in immense* bodies, while the 
auriferous ores do not; therefore, although the nchn(*ss of tluA latter 
class of ores is much greater, the former havtb proved more prolltable to 
the miner. The low prices of silver and lead have acted as a stimulus in 
tho development of the auriferous lodes during the past few years, but so 
far as is now known tho gold-heai'ing region of tiui (heur (I’Alones is 
comparatively limited, and unless (liae.overies her(‘aller shall (extend it 
the counti'y will never he noted as a great gold produc/cr. 

The two areas enumerated above are the only oikas in whicih any 
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mines liave as yot been doveloped to oro-produciug (*apaeiti(‘H. The 
total extent of conutiy covered by the iiiinoral-bearing’ zones here is 
not oiie-tiftli of Llie space inclosed witliiu the boundaries of tlu* 0<eur 
d’Alene triang’le. That just as g-reat and profitable mines will b<5 dis¬ 
covered in the other four-fifths can scarcely be doid)ted. Tlu^ saine 
forces which have acted and the same conditions which exist in the 
proved mineralized regions ai^peiir to have been in oi)eration and to bo 
present in numerous localities elsewhere. In examining the areas 
where no ore producing mines have been dov(doped to date wo find that 
there is no considerable portion of the country wbieh has been ])ros- 
poeted that does not show a gi*eater or less number of recorded mineral- 
bearing lodes. Tlie basaltic regions of the St. Mary, St. Josei)h, and 
Lake Coeur d’Alene are exceptions to this. 

Jn the upper St. IMary basin we have the jfiaeers and gohl-bearing 
veins scattered about (lold Conicr. In tlu‘ central portion, on the 
slopes of the Elk range, a number of ininerjil locations bavt^ been made. 
In the upper St. Joseph are placers and numerous lode claims. 

In the soiithwesteru i)ortion of the North Fork basin is a m^arly con¬ 
tinuous line of lode claims exteuding along the valley of the Little 
North Fork from its junction with tho North Fork to its head near 
Lake Peu.d Oreille. A great many mineral-bearing quartz vtnns are 
known to exist ia the northern portion of tho North Fork basin, but 
they are not much i»rospocto(l, nor are they located iiuder the United 
States mining laws as yet. 

The development work on the majority of mineral-bearing lodes whicfii 
lie beyond tlie limits of the two principal miidng regions is confined to 
tho auiiual assessment work of $100 on each claim of 1,.'100 feoi or los,s, 
as required by the mining' laws of tho United States. This means in 
most instances that a long time mn.st elapwse before even ilu' best claims 
can reasonably be expected tolM'comeonqu’oduc-ers. Fxtensivo doN'olo])- 
ments of tho mining industries in the (’<cur d’Alenes will ooiue in time, 
but will bo matters of slow growth. Tho miners have many diilhnilties 
to contend with, chief of which are low-gi'ado ores, the considerable 
depth at which the big ore bodies generally lie, tho broken character 
of the country, which in many places renders access by a simple trail to 
a mining claim ti^oublesome and costly, to say notbing of ship])ing facili¬ 
ties by rail or wagon roads, and, lastly, the extreme difficulty of inducing 
capital to invest in mines on areas where the character of the mineral 
dexiosits has not been proved to bo profitable beyond a reasonable 
doubt. 

As an extended account of the composition and value of the (Icxiur 
d’Alene ores would not be germane to tho prinoii)al topics of tliis 
report, only a short generaJ statement is here appended. 

There are three main classes of Oteur d’Alene ores—the lead-silver 
the pyritiferons and free gold, and the dry or cupriferous silver ores. 
The lead-silver ores are the most common, occur iti the largest bodies, 
and are at the present time the most profitable. Their assay values of 
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silver tiro very vtirious, running from 110 u]) to 200 oune.CH i)er ton of 
cnulooro. Tlitii)(T(*,entagoof lead also varies, tliougli 00 to TOpcu'ceiitis 
a ooniinon value. TIu‘ load oooura mostly as a sulphide (galena), soino- 
iiiues as a carbonate at shallow de])tlis. Tin* ores tilso <‘arry a varying 
quantity ot arsenio, antimony, iron, and /Jnc in div(U’S(s combinations. 
The load-silver veins are remarkable for their great hmglh, many hav¬ 
ing been tniced 10 to 20 kilonu‘tors (0 to 12 miles), l)ut oiit(n‘oi)i)ingorc 
deposits are only found al long intervals. The bahmcc ()f the vein is 
either “blind”—that i.s, it does not break through tln^ oviulying coun¬ 
try rock so SIS to bevisibh'on the surface—or it spresids out and becomes 
“banded,” in which esise it is supposed to carry nt> ore. ^”(‘ins of this 
class have in si measure tlie appearaneci of' true llssures. Kone hsis been 
worked deep enough to be exhsiustiMl. Tlsey are often very wid(^ whme 
the ore bodies are found siiid hsivii the sippearanee sometinu's of ehsim- 
bered deisosits. Their surface croppings siro iron in various stages of 
decomposition, the so-csilled “iron csip.” Tlu^ thisskness of this varies 
from 10 to 30 meters (33 to 100 fe(‘t) or more, depimding upon the simount 
of surfaiie wear to which it has been sabj(‘(*t<‘d. 

The auriferous deposits einhiuee idacers ami lodi^s. Idie placers do 
not differ essentially from similar minersil deposits in any otlu'r i*cgion. 
A great desil of the placer ground of tlu^ Oouir d’Alcnes remsiins 
luiworked, by reason of the heavy expense ontsiilod in dessling with the 
subwater, which is struck before bod rook or psiy dirt is ressehml. 

The siui'iferouH quartz veins are both pyritiferons and free gold bear¬ 
ing. Both kinds of ore are usually found in the same vein. The lodes 
are narrow and very frequently ju'oaent tlie ap])earanco of blanket 
veins, a feature which is apt to cause some doubt jm to their capaeily 
to hold out under long-continued working. There are no very deei) 
excavations on them as yet; hence this point is unsettled. The free 
gold in these veins will i)robably turn to suli)hurets when a suflioieut 
depth is reached. 

The cupriferous silver lodes are not very common. They have b<‘-en 
found in the basins of the South Fork, ¥orth t'ork, and Ml.doseidi 
rivers, but have been ex])l()red comparatively little. Generally their 
croppings consist of ehaloopyrite or its oxidized or carbonized com- 
l)Ounds. The riehest oj'cs produced by this class of veins {u-e usuiilly 
comimiinds of silver, antimony, and lead in varying proj>orlions. 

To sum up the mineral resources ol’tlie Omur d’Aleiics, they enihrace 
gold, silver, copper, lead, and antimony, as well as most oi‘ the other 
commercial metallic elements. In the develoj)ed districts the four Jirat 
named occur as great and lasting deposits. 

AQRldJLTTTRAL CAPACITY. 

The areas fit for agi'icultural pursuits in this region are very limited 
in extent. By far the larger portion of the valleys and canyons are 
narrow and rocky and utterly unsuitable for farming i)Ui*poRes. The 
best and most extensive acreage of tillable land is found in the lower 
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l)art of the larger valleys along their slack-water portion. In their 
ii})per sections are circumscribed spots of meadow land here and there, 
but the total a mount of this is comparatively small. The narrow 
lateral ravines which branch off from the larger valleys have practi¬ 
cally none, and the hillsides are commonly too steep to utili/;e for these 
l)urposes. 

Commencing with the Ht. Mary valley, wo find some agricultural land 
along the valleys of its western tributaries. The largi'st and most 
important of these is the Santiaime, which has a length of about li2 
kilometers (IS.ti miles). The agricultural lands here consist of a strip 
of meadow on both sides of the stream channel, averaging less than 
500 meters (1,040 feet) in width. There are also some timbered beneli 
lands bordering the valley Avhich by clearing can be made tillabh'. 
The valleys of the other western tributaries of the St. Maiy are similar 
in character, but have a much smaller area. The largest among those 
is Emerald Creek. The streams putting into the St. Mary from the 
east are mere rivulets and have no bottom lands. The lower portion 
of the St. Mary near its junction with the St. Joseph is bordered for a 
distance of 6 or (> kilometers (H.l to miles) along the slae.k-water 
l)ortiou by a fertile strip of bottom laud, which averages about 1.2 
kilometers (0.75 mile) in width. Some parts of this are very Hwam])y 
and springy, and are not utilized. Above tbe slack water the river 
runs through a gorge excavated through the basalt for a distance of 
about 12 kilometers (7.5 miles). JSo arable land is found iiere. Above 
the gorge the valley widens and small patches of low meadow laud 
alternating with rocky bluffs line the stream. Eurther on, in the 
upper part, the valley varies from 0.5 to 1.2 kilometers (0.30 to 0.75 
mile) in width, aud strips of meadow laud alternating with willow and 
l-)oplar swami)s make up tlie character of th(^ bottoms. At elevations 
varying from 20 to 40 meters (00 to 130 feet) above the river ai’O 
stretches of bench land, comprising in the aggi-egato i)erhaps 12,000 
or 15,000 acres. These are pretty generally timbered with a more Ox* 
less old aud dense forest, varying in these respects with the severity 
of the fires that have swept over them in the past. 

At a distance of 51 kilometers (31.7 miles) from its Junction with the 
St. Joseph the St. Mary divides into several forks. Here is found 
the largest amount of agricultural laud occuiTiiig iu one body above 
the slack-water portion of the river. There are about 500 acres of it. 
Practically all the low-lying meadow lands and some of the timbered 
bench lands in the St. Mary valley below the forks and along its two 
principal tributaries, the Sautianne aud Emerald Creek, are occu])ied 
by settlei’s. The settlements on the St. Mary do not extend above the 
forks. There are no agricultm*al lands farther up the river. 

In the St. Joseph valley the bottom lands, from the outlet into Lake 
OoBur d'Alene to a distance of 22 kilometers (13.7 miles) up the river, 
are fertile meadow lauds, but in some oases so low as to form perennial 
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swiimps. Tlioy are oinl;>ra(*(‘(I within the limits of tlio Oumr (VAloiiO 
Indian Itoservation, and are thereforonot iiinh'r seitUMnemt. A coiitjiii- 
iiation of those <)j)en hoUoin lands exhnids to tlio lunid of navifjaliou of 
the stream, and tln^ s])aee is (piite j?enei‘ally oe-eu]>iod hy settlers. Above 
the head of navif^ation ar(‘ small patehes of meadow, alternatiiif? with 
heavily limbered ar<‘as and wet eedar Hwam])S, where' seltlements soon 
coaso. Q’'ho whole slack-water i)art of the >St. rTos<'i)h valley is liable to 
extensive overtlows each sjirinjf, oe.cavsioned by the lillinjjfof Lake (lo'ur 
d’Alene and tlu' consequent backinj^ np of the water over its aneient 
bottom. Part of it is ahvays swampy and too low to be drained and 
therefore nntlt for apbrnlture. Several small lakes are found in this 
part of the valley. The overllows from which the valley snlfers more or 
less each year are said to have become a .ureat deal \vorse since a dam 
was put in at Post Falls to improve the water power at that place. 

Around the shores of Lake Oonir d’Alene is a muTow more or less 
mterru])ted series of honches. They ar<' h(‘avily tiinhensl, and u'ould 
in any ease atlbrd hnt small a{j;‘ricnltnral areas, h'or a distaius^ of' neaily 
25 kilometers (15.5 miles) eastw''ard from the nortli <'nd of the lake is a 
rolling country, covered i)rineii)ally with th(‘ yellow pine (/’<«//« poiule- 
rom). There are a iiumhor of farms scatlered ovi'r this area, ami, with 
the exception of the Wolf Lodge Oreek bottoms and a small s])ace at 
the outlet of Blue Oreek into Lak<» (heiir d’Ah'iie, the tillable land 
which they possess has beeri made hy ch*aring off the forests. The 
valleys of the main Cmur d’Alene Jtiver and that of one of Its hraue.hoH, 
the South Fork, are the principal centers of i)opulation of tln^ region 
and possess the largest area of agriemltural huids. (treater ellbrts 
have been mtwle liere than elsewhere to transform the- forest-covered 
valleys and benches into arable land. 

This is due to the near and ready invu'ket afforded hy tlie vaiuous 
mining camps for farm produce and the enhanced value of agrieuK-ui’al 
lands in consequence. The valley varies in width from 2.1 io 0.5 kilo¬ 
meters (1.5 to 0,5 miles), and settleimmts and cultivated areas (‘xtend 
throughout its wliole length to a point within 10 kilouuders (0.2 miles) 
of the main range of the Hitler Koots at ^ohoiis FasvS. The amount of 
heneh lands along this valley is (luite limited. Tln^ largest (juaiitity of 
agricultural land in one body is adjaeeiii to the old Onuir d’Alem'i Mis¬ 
sion. There are liere about 5,000 twjres of good arable bottom hinds, 
neai’ly clear and unbroken by mounlain simrs. but wet and siiringy in 
places. 

The valley of the Korth Fork has tlie haiat available agi-ie-nltural 
laud of any portion of the Cu^ur d’Alene region. 1’he forest is in 
general so dense that the life of one generation is too short to hew out 
a farm of sullicient size to furnish support to even a small family, I lero, 
as elsewhere, scattered pieces of memlow land occur and ariMis where 
some forest fire of more than ordinary fierceness has in a measure 
cleared the laud. 

T203—ifo. 1-3 
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Ill sucli localities Huiall jialclies of cultivated ground arc found at 
intervals up the valley for a distance of 50 kilonictorH (.‘U miles) fromiis 
junetiouAvitli the South h"ork. Similar small tracts of till(*d land exist 
along a few of the larger tributaries of the North h\)rk, siu'li as Heaver, 
Pritchard, and Magic creeks, and the lowiTinost portion of tlie Little 
North Fork. Near the head of the North li'ork ar<‘ som<‘meadow lands, 
but access to them is vso ditlicnlt that they are not utilled, <‘\cept in 
occasional seasons for their crop of ’wild hay. 

The soil ol* the valleys varies considerably an its composition and 
fertility, depending niion the constituents of the rocks from which it is 
derived. In the upper St. Mary region the mountains are largidy com¬ 
posed of soft, easily disintegrating, micaceous schists, which have been 
much worn down. As a result, the outlines of the ridges have been 
softened and the comparatively large quantities of low bench lands 
formed which constitute so conspicuous a feature of this area. The 
basaltic outtiows of the Tertiary dammed the stveaiu iu its central por¬ 
tion and created a large lake, which extended toward its head, in the 
still waters of this lake were deposited the wash from the surrounding 
micaceous mountains, and to it is due the Hat character of the np])er 
part of the stream valley and the enormous (piautity of linely com¬ 
minuted silt mixed with vegetable mold which covers so deeply the bed 
rock of the bottoms. 

In the middle i)ortiou of the valley the soil has received a very hu’ge 
admixture of alkaline elements, derived from the basaltic rooks which 
border the stream, and, though not of such depth as iu th<^ upper part, 
possesses a greater fertility. The character of the soil in the main St. 
Mary valley ivS repeated in those of its tributary streams. 

The slack-water area of both the St. Joseph and the St. Mary have 
soil of unknown but undoubtedly very great de])th, as it represents 
tbo a<*cuniiilation of diluvium de])osiicd over the boltom of Lake (J<cnr 
d’Aleno during many centuries when it stood at a miuih higher level 
thiui at present. 

The soil in the valley of the South Fork along its shM‘,k-wat(‘r i>ortiou 
is similiar to that which exists iu tlie St. Joseph iu like sitmitions. 
There is also a decided clement of alkaline deposits duo to tlie leach- 
ings from the basaltic rocks ai’ound Lake Oujur d’Alene and tlic St. 
flosepb. 

Above thfe old Ooeur d’Alene Mission the land becomes much loss 
fertile. The mountains adjacent to the valley are composed of highly 
siliceous rocks, and the soil in consequence is unduly rich in silica. 
The same conditions prevail in the valleys of the uiipor Ht. Joseph and 
in the whole North Fork basin. In addition, the mold is rather thin, 
resting upon beds of coarse gravel and sand, the detritus brought down 
from the main divides by the feeble glacial action which doubtless once 
operated there. There is also another cause th at h as aided to im po verish 
the soil iu the upper part of the South Fork, and it is one that operates 
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everywhere in the 0(rui‘ d’Ahnie.s iiiKhM' lik«‘ (‘iiviimstinuM'S. Thia is 
fire, whieli is largely (‘ini)loyc<l to clear tlie laial ol' i(s forc'st (*()V('riiig. 
There is a stratum, .‘»0 to 75 cm. (lii to .‘>0 inches) in thickness, ev<'ry- 
where in the forest, except in the yellow ])ine porlion, com])()se(l of a 
hninns made iq) of j)in(^ needles and woody debris g(>nerally in a state 
of de<*ay. This burns readily, and the ashes whi<‘li are led as a sort of 
eompensation soon wash oil' and are lost. 

hhirtliorinore, a greal/quantify of ferruginous matter is Indd in the soil, 
possibly ill part as sulphides and in part as carhonafri's. The heat oxi¬ 
dizes this element and the land assum<‘>s a fiery red color. Soils which 
have been oxidized to this extent becoim*. oxectidingly infertile. The 
richest lands in the higher parts of the.se \'alleys are the beaver flats. 
Ceutimies ago the beavers wore very nninerous bore. Tln‘.> <lainme(l tbe 
streams in many localities, causing extensive pooks. A great amount 
of alluvial washings aeeuniulated in the.se places as time jiassed on. 
With the disappearance of the heavers tlnar dams wimm^ broken down 
and the iilacea formerly covered by tlu'ir poml.s furni.sl) now .some choice 
agricultural area.s, though limited in extent. 

On the whole, the land lit for cultivation in tlui ('(cnr <l’Alen(‘s is(tir- 
cuniscribcd in area, and the eonfiguratioii of th<‘ eonntry is such that 
no extensive agricultural operations arc i>ossihlo even were tln^ ((n’CHts 
wholly cleared oft'. Another soriou.s drawback to farming in those 
mountains is their liability to frosts during the growing sea.son, which 
are pretty sure to occur with greater or less H<'verlty ev'ery yc^ar. Tlicre 
is no way to mitigate them. The removal of obstru(*fion.s in the shape 
of log.s, brush heaps, and the like in the streams may croato a dco])<u' 
channel, us it causes a more rapid current, and in (‘onsoqnenee a hotter 
drainage of tbe adjacent lands. If this should i)revent the formation 
of the dense fogs xvhieh rise on cold nights and serve as a sort of 
blanket to the earth, it would only result in a greater lowtu'ing of the 
temperature. Tlie removal of the forests also eontribnU^s to bring on 
frosty nights, for it has been ahuudaiiily demonstrabnl (luif a denuded 
arcain the forests of the Cheiir d’Aloiics expm ienees sharp(‘r dincrcnces 
and a wider range in the daily temperature than do the places sheltered 
by the growing timber. 

AGRICTJLTURAI. PRODUCTS. 

These are the common grains and veget-ables. I>y far the largest 
quantity of farm produce is liay. In the basin of llu^ St. Mary this is 
principally timothy. Very little grain Ls raised here. 1 saw but a sin¬ 
gle small field of wheat, and that was raised somewhat as an oxjnu’iment. 
There were small garden spots around the farms, on which were jilantod 
potatoes and a few of the more hardy vegetables. There were a num¬ 
ber of very small orchards; the tree's in these were in some imstances 
8 or 9 years old. They had mn'cr fruited, as the frosts during the 
growing season had invmiably killed the blossoms. Smtvll fluits— 
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strawberrieH, raspbeiTie.s, currants, and gooseberries—were seen here 
and tliere. The lowbeneh lands had been selected for these gardens and 
orchai'ds, because their elevation gave them a higher night temperature 
on an average than the bottom lands possessed. The cultivation of the 
bench lands in this valley would render possible the production of a 
far greater variety of farm produce than is i)racticable uj)on the laud 
now used. They are, however, for the most part heavily timbered, 
and when cleared the soil dries and bakes so hard that irrigation 
becomes imperative, although the annual precipitation is so large. 
Hay is the principal croj) in the St. Joseph valley also. The eleva¬ 
tion of the slack-water portion of the valley, 650 to 670 meters (2,100 to 
2,200 feet), gives it to some extent immunity from summer frosts. More 
gi'ain and garden vegetables are raised here than on the St. Mary; 
also large quantities of small fruits, especially strawberries and rasp¬ 
berries. The production of these is more than suflicient for home cou- 
sumiition, and a ready market is found for the surplus in the South 
Fork milling districts. Several orchaids were seen, none of the trees 
fruiting very freely, but I was informed that in some years apples, 
pears, plums, and cherries bear abundantly. Owing to the fact that 
the slac'k-water portions of the St. Mary and St. Joseph valleys are 
elevated above the summer stage of the river only 2 to 3.6 meters (6.6 
to 11.5 feet), and that the spring rise of the rivers, or rather the back 
water of Lake Oceur d’Alene, often amounts to 6 meters (16.4 feet) and 
upward, they are frequently overflowed for weeks at a time. This 
entails a severe loss to the owners of timothy fields, as such a pro¬ 
longed submersion kills this grass. For this reason a large part of the 
rich meadow lands xJroduces nothing better than coarse sedges and 
such plants as sweet flag {Acorns ccdamtis), tule {Scirpm lacustris ocoir 
(lenfalis), bur reed {Spnrganinm €itryc<(r})um), water cinquefoil {Potmtilla 
palustris), and cat-tail (Typlm JntifoVm). The reclamation of those over¬ 
flowed bottom lauds would make them very valuable. It can he 
accomplished ouly by lowering the water in Lake (Jieur d’Alene. This 
is possible by widening the chanuel of the Spokane River at Post 
Falls, a matter that could he done readily and cheaply. It would, 
however, destroy in large niciiaure the water power at this point an«d 
very materially injure the one at Spokane. Tbe interests that would 
suffer by a lowering of Lake (Joeur d’Alene would he far greater than 
those that would benefit by the permanent drainage of the overflowed 
bottom lands of the St. Joseph and the St. Mary. 

The neighborhood of Lake Ooenr d’Alene insures a comparative free¬ 
dom li?om summer frosts to the small quantity of arable land around its 
shores. USTortheast from this lake lies a very undulating region, formed 
by a multitude of low spurs which lu part proceed from the northern 
half of the western rim of the Iforth Fork triangle and in part from 
the ridge which fbrms its base. It is about 25 kilometers (16.6 miles) 
long by 4.6 kilometers (2.8 miles) wide, is of low elevation, varying from 
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750 to 950 ineieiR (2,500 to 5,100 aii<l aflbrtlH a coiiNidoniblo (iiuin- 
tity of arable land. This lies sometimes on the loiiji? and easy slopes of 
the spurs, and again on the bench lands wliieh oeeiir liere and lliere. 
Agrowtliof yellow pine pom7ero.sa),red (lr(/Vn/dot,s‘myn inxifoha)^ 

white lir [Ahhs concolor), and taiuaraek (Lariv ocvidenhiliH) covers this 
area, which therefore requires clearing before it can be put under <nill iN’^a- 
tion. The summer frosts are not severe over Ihis tract, and in cons(‘- 
quence large quantities of garden i)roduce, as w('ll us sonu^ fruit—apph'S, 
plums, and cherries—are raised. 

The slack-water portion of the Ooeur d’Alene valley is practically 
identical with the same part of the 8t. Joseph valley, though not nearly 
so extensive. The products are the same, and it is liable to summer 
frosts and to overflows in the spring, which latter of late y(‘aj‘s appear 
to be greater than formerly. 

The South Fork of the C(enr d’Alene is elosely occn])ied and culti¬ 
vated in most of its available imrtions as tar ni) as the town of Wallacic. 
The timber in the bottom lands is nearly all gone, and the greater j)iirt 
of the laud has been utilized for agricultural purposes. The prodneis 
are hay, potatoes, and garden vegetables. Owing to its coniiguration, 
that of a rectangular area opening to (he west, it (‘ujoys a rather gr(*ater 
degree of freedom from suaimer frosts than do tlu‘ oilier sections of the 
CoBur d’Alenes. 

As already noted, the agricultural areas in the North Fork basin are 
very limited. The products are hay and garden vegetables in iiisullU 
cieut (iiiantities to supply even the local demand. 

The produce—^hay, vegetables, fruit, etc.—ol'ihe fanning disl riots of 
the Ooeur d’Alene, the South Fork, aud the St. Joseph valleys is mostly 
consumed at home, the mining canii)S when in ojieration furnishing a 
ready market. This local inodiice can not bo shipiied any considera¬ 
ble distance without coming in conipetitiou with the products of the 
plains region of Washington, which can furnish all sorts of farm prod¬ 
uce in unlimited quantities and at much lower prices. As, therefore, 
the homo demand will alwayvS be the lu-iiiciiial onllet for the surplus of 
the 0(eur d’Alene farms, and as this of necessity will be limii<‘d for a 
long timi' to come, additional farms opened in t.hi^ tiniluu* and among 
the mountains at groat labor and expense will simply add an nuduo 
amount of competition to au already fully stoe-kml market. 

GRAZING LAUDS. 

The grazing capacities of the Ooeur d’Alones are small. The forests 
at low elevations are singularly defloient in si)ecios of grasses, and 
those that occur are very limited in (piantity aud innutritions in 
quality. The thick layer of decaying pine iieedles which is present 
everywhere in the unburned, portions of the timber seems to be iuim* 
ieal to a growth of grass. The dense canopy of interlacing branches 
that allows but a small amount of heat aud ligiit to iilter through 
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tlieni and keeps tlio {ji'ouiid in tlie lieaxy forest in a perpetual state of 
twili^ilit is also ainoiii? tlie eauHes that pr(‘veiit f^rasses from obtaining 
a foothold. 

The settlers everyndien^ keep a few liead of stock—liorses and cattle. 
The gencial range is tlie tbroxst, anti for reasons already stated it is 
circumscribed in extent and the quality is poor. The areas in the 
Canir d’Alcnes where stock raising becomes an important ftictor are 
the slack-water portions of the Oamr d’Alene, St. Joseph, and St. Mary 
valleys, tiie central and upper x>artR of the St. Mary valley, and the 
tracts along its tributary, the Sautianne. 

Except those on the central and upper St. Mary, these lands are 
bordei-ed by low hills, the ends of the spurs that reach down from the 
high divides. A great deal of the forest which grows on them is com¬ 
posed of the yellow ])ine, and is oi>eii and park-like in character. There 
ivS always a sparse growth of grass in those localities. Much of the 
low liilly country along the lower St. Mary and St. Joseph is composed 
of basaltic outflows. The timber here in many places is thin and 
scattered and a heavier stand <)f grass is found. Tlie slopes facing the 
south are more oi)eii than those with any other exposure and have 
more grass land. They are also rockier and with a much thinner soil, 
generally steeper as well. In the spring and early summer the grass 
on these slopes fuimishes a fail' pasturage j in the middle of the sum¬ 
mer and later the herbage dries up and stock refuse to eat it unless 
pressed by extreme bungor. Owing to the limited extent of the range 
and the absolute necessity of keeping the meadows free from grazing 
that they may furnish hay for winter feed, each settler can at the best 
have but a small anioiuit of stock. All the grasses that furnish pas¬ 
turage on these hillsides and in the forest are easily eaten out, even 
more so than is the case on the plains areas of Washington and Oregon. 
The grazing grounds at low elevations arc evorywlicro showing the 
effects of overpusturage, notwithstanding the miinher of animals 
ranging on them is .small and they have been utilized but a compara- 
tivdy short time. During the past ten years thousand.s of jicres of 
those hillsides, which I once saw <‘Ovorod xvith a good stand of grass, 
have been so thoroughly eaten out that now they produce nothing but 
a few coarse weeds. 

The tracts meuDioned above are all within tlie limits of the yellow- 
pine forest. As wo proceed up the valleys we come into regions cov¬ 
ered with the white pine (Finits monticola). The pasturage now becomes 
exceedingly scanty. The range is the forest, as before, but no more 
oxien hillsides are to be found. Stock must resort to the densely 
timbered areas, and the pasturage boeomos everything that grows 
excepting the conifers and the bear grass [Xerophyllum douglasii). A 
common undershrub in these white pine forests, which is often eaten by 
stock under stress of hunger, is theliolly-leaved buck brush {Paehysfima 
mi/rsimt&i), an evergreen plant belonging to the ataff-ti'ee family. 
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SluM'}), broken pieces of tlio woody portion of this vS])CcicK are oft(‘ii 
found embedded in the rumen of cattle tliat bave led in the forest. 

The settlers in the Omar d’Aleiies muht have access to the fortjst as 
a range for their stock, or, except in a few cases, they could no!/ kcej) 
any cattle. A quarter section is rarely eomi)osc<l entirely of boltom 
land except in some portions of the vall<*ys along the slack wahn*. 
Usually a quantity of forest, some steep ravines, and roeky hillsides 
form a considerable portion of the farm. The small amount of bottom 
land must be rigorously preserved for purpowses of hay and gaiden or 
field jiroducts. Sometimes the farm is all forest and there is no natural 
hay land whatever, Wlien, as is the case in the central and upper Ht. 
Mary valley, we find the settlers depending almost wholly upon cat¬ 
tle raising for their support, and observe the small and poor range they 
have for their stock, and that it is rapidly gi'owing less by over jiastur- 
iug, the question is forcibly presented, Would it not be to the ultimate 
advantage of them, as well as to the country at large, if all forest lands 
were absolutely withdrawn from entry and set apart as timber reserves I 

I have not found that the free range of the cattle through the forests 
is at all detrimental to the conservation of it. They do not <‘at the coni¬ 
fers, and the deciduous trees and slirub.s which are* eaten by tlicm in 
the young stage, or browsed off when they grow older, are of noeonse- 
quence in any way. Young conifers are, as si imittiu' of course, broken 
down by their trails, but the damage due to this csiuso is on the wliolo 
insignificant. They prefer to range through the more open ])ortions 
where saplings and young trees are not so abundant, leaving the denser 
parts untouched. If agricultural settlements arc to bo i)ermitted to go 
on in the timbered regions of the Onuir d’Alenes, there is j)o reason why 
the unlimited use of the forest as a stock vaugo should not bo ])ormit(e.d, 
so far as the possible damage done by the cattle is concerned. 

There is, however, another aspect tr) this question which puts the 
matter of stock raising in a forested region in another light. It has 
been found that by burning off the timber the grass growth is greatly 
increased. Kew .speci<‘N come in, those that Avero th(n*<‘, Ix^forc grow 
more robust and acquire a mneh denser st ami, ami seeds ol' various kinds 
of cultivated grasses Avill take root and grow if sown at the prop(>r time 
uimn the loose soil which results from th(‘ burning pro(!(>Hs. When a 
settler lives in the white pine region, or in any other where the t imb(}r is 
heavy, the temptation to burn the for(‘st and make largin- juid better 
range for Ms stock is very peat, and it is morally certain many will 
yield to it. For proof of this it is but necessary to observe the numer¬ 
ous instances in which fires have spread “by aecjiileiit^’ from clearings 
into the adjoining forest. Stock raising and farming in the hea w forest 
regions of the Ouuir d’Alones is not profitable, and does not furnish a 
hviug to those engaged in it. Many liuvo to supidement the income 
from these sources by the wages they can earn in the harvest fields of 
eastern Washington or in the mines of the home region. 
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One ■would 8upi)oae tliat in a country -wliere natural paatnrage areas 
arc so limited and so much in demand all avjiilable ])ortious would ho 
utilized. This is far from being the case here, however; outside the 
slack-water i>ortions of the valleys the best and most extensive grazing 
grounds of the Ounir d’Alenea are totally neglected. J refer to the 
gi'cat grassy, park-like forests Avhich are found on the high divides that 
rise abov(', ],r»0() meters (5,000 feet) altitude. In the North Fork basin, 
Avliieli lias but foAv natural jiastnres at any elevation, those parks are 
of small extent or wholly wanting even on the highest ridges, but on 
the divides which separate the waters of the North Fork of the Clear¬ 
water from the Ocpur d’Alene basins, on those which lie between the 
South Fork of the Occur d’Alene and the St. Joseph, on those which 
divide the principal forks of this latter stream, and on the slo])es of the 
peaks near and along the main range of the Bitter Boots are many 
thousand acres of grass land which yield a most luxuriant growth and 
are in their prime at a time when the summer pasturage at low eleva¬ 
tions is thoroughly dried up. With the exception of small tracts on 
the Clearwater divide, to which bauds of horses are oecasioually driven, 
none of these grazing lands are utilized. The reason foi' this is in part 
the difficulty of access to the high summits and in part the lack of 
water during the summer. To reach the parks on the crests it is neces¬ 
sary to travel through miles of heavy timber or dense brush without 
roads or trails of any sort. The summer water line is always below 
these grass lands. Rarely is it found at a higher altitude than 280 
meters (900 feet) below the crest line of the ridges; usually it is much 
lower. The summer water level of the great grass-covered slojies which 
are situated between the St. Joseph and the Cceur d’Alene rivers varies 
from 320 to 950 meters (1,000 to 3,100 feet) below the crest line. Above 
this not a drop of water is obtainable after the snow is gone. Without 
paths through the dense timber which always succeeds the grassy 
expanses it often reiiuires several hours to reach water aud as long to 
('limb back to the suiiimits. Notwithstanding the drawback of the lack 
of water, those grassy expanses would fiumish good sheep pasture W(^re 
‘it not for the presence of bears and cougars, which cloubtiess would 
cause liavoo in any flock that ventured into these solitudes. The difll- 
cnlties in the way of utilizing these grazing areas are not insuperable; 
on the contrary, they can readily he overcome. The only requirements 
are trails through the timber to the foot of the parks and Irom them to 
the highest permanent water levels in the canyons below. 

During the past nine years sheep have been driven annually from 
the Snake River country into some part of the Ccenr d’Aleuea for 
summer pasturage. They are driven in by way of Santianne Greek and 
reach the valley of the St. Mary in the middle of June. Their range 
is as yet confined to the low, rolling basaltic, yellow-pine forest which 
lies between the middle portion of the St. Mary and the St. Joseph. As 
elsewhere, these bands of sheep are very destructive to the pastur¬ 
age and leave but little along their route for tiie stock of the resident 
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fiirmers. In c()nHe(iuonce there is a great deal of hostility between tins 
sheepmen and the ranchers. Attein])ts linve been made by th(‘ foi'mer 
at various times to diivci their flocks np the St. Mary valh\\, so as to 
reach the richi)asluregronn(lson the(llearwater divide,but tin' tlireats 
of tlie fanners have so far i)revenied them. Tlu‘ shc(‘p do uo more dam¬ 
age to the coniferous trees than do the eattl(‘ and horses, and i her(‘ is uo 
reason, except local hostility, why the sheep herders should not be per¬ 
mitted to utilize the grass lands on the high divid('s. {Smail (locks of 
sheep are owned here and there by the resident) faiauers. Tlu‘y an* not) 
allowed to range through tin* forest at will, but are ])astured in the 
near vicinity of home. Their number is insignificant. 

The cultivated grasses which furnish hay are lindted almost (‘xclu- 
sively to one species, timothy. Bottom lands high enough lo be abov(i 
the reach of freshets are sown to this kind of grass, but the cleared 
bench lauds are, or rather become, too dry, and th(‘y ais* fl»er<‘(bre 
devoted to wheat or rye. 

The small number of the species of grasses Jbiiud in tln^ (hour 
d’Alenes has already been referred to. Not only ar<‘ the fimlx'red 
tracts noticeable in this respect, but many of the meadows as well. I ii 
the lands adjacent to the slack-water courses of the rivers wliere flu* 
elevation is insufacieut to place them above bigh-waler mark lh<‘re are 
hundreds of acres in solid bodies upon vdiieh not one siiecies of grass 
is to be found. They are covered with various kinds of sedg(‘s, poor 
and innutritions in quality, but nevertheless commonly (*ut for hay for 
want of anything better. 

The species of grasses which furuisk the bulk of the nat)Ural inisturage 
in the bottom lands are the following: 

Graphejphorim wolffii, Vasoy. A beantiful specioH in tlu* low juoadowH ibroii^houl (.Uo 
St. MaryUasin. 

rhleum alpinvm L. Found vory sparingly along tUo »St. Mary Rivor and (blending 
up into tUo suUulpino heights. (No. 417 from Htovons Peak, nllifiido 
metoTs, or 6,400 foot.) 

Alopeovrua ijcnkulaim Li. A grass usually growing in still or running watiT, hut. 
occasionally mot A’l'ith in low jdacos tliat dry up in tho summor and lh<*n cover¬ 
ing <‘ou8iderahle areas with a close in.attcd growth. (No, IJiatl.) It is called 
'^wild timothy’' hy tho famiors. Cattle do not soem to (‘at it (j\co])t when An’cc^d 
hy hunger. 

jiZopt'CttrHfl occ/dfl«/ah’s Soribnor. A rare grass in tho meadows along tho St. Mary 
River in tho central and upper portions. 

Aijroatia temiia Vasey. Very pleuiilul in all tho meadows in tho central portions of 
the St. Joseph and St. Mary valleys. 

Agroatia aoahra Willd. With the preceding, but not so i)lontiful. 

Eatonla ohluaata Gray, Po« aeroiitia Ehrh., Deschatnpsia, vlonguia Mnnro, and Ika- 
ohnmpsia onespiloan (L.) Heauv. These four species occur now hi the opon 
meadows, now in tho forest', and again in tho thiekots hordoring swamps. 

Elymua condatu/ahiH Prosl, and Jilgnuia glnnt'iia Bnokl. Two grasses almost oxolu- 
sively confined to the slack-water portions of tho valleys. 

Featiwa rubra L., jIfoUoa apcotabllla Kcrlhnor, D'iaehm oaneaoena Uni'kl., and SHpa 
viridula Trln, Common in the middle ami central portions of the Bt. Joseph 
and Bt. Maty voUeya, 
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Jhiithon'm vdlifornica Ilolaud., lUiii huol’leyana Niisli, Poa pratensiHlj., AyrofitiH nlha 
L., and Calamagrunlh caiiadcnxis ditltaYasoy, nrehpeoK'H gojiomlly diasoiniiiiitod 
tlirougljont' tlio drier meadows. 

Bromu,^ hreriai'Maius (Hook.) Thnrl). A grass which is found accompanying tho set- 
tlemonts ^ivory^^lvere througlumt the region. It docs not soem (o ho iuiUgeuouR 
hero; tiossildy it has been Introduced from tho pliiiiH region of Waslimgloii, 
where it is ph'iitlfu]. It grows luxuriantly whoreviT it obtains a foothold, and 
is estoomed a good xmsturo gra.ss. 

Phcthiria ariindinami L., lU'clmauiiia eriicacformiH Ilosl, (flyotria JhiUaiiH Ji. Ur., and 
(i lyccrki lunulti Trin. avo bpeeios w bieb grow' in tlio wot, swainjiy port ions of tho 
meadows and fnruish, especially the last, .i fair amount of coarse, watery forage. 
Agropijron Ivnerum Yaaey. Ib'obably the beat of tho native grasses of this region. 
It is not plentiful in any locality. 

The apeciea which form the pasturage ou the uplands in tho yellow 
pine belt and at low elevations in the white pine forests are as follows: 

CalamagrosllH (udador/ii Scribner. A grass wbich springH up in ostromo abundance 
wherever the forest has licen burned. It is a eoarse spoeies, not imioh I'olished 
by stock. 

jPort sp. Common everywhere ou tbo rocky hillsides. 

Mellcu aonminala lioland. and Featnat acdbrella L. Tbroiighont the o])en yellow piuo 
forest. 

jDantlionia intermedia Viisey. In the edge of the forest and on the adjoining meadows. 
Afiropyron dmrgens Noes. The most valuable of tho ujilands grasses at low eleva¬ 
tions and furnishing more forage ou these areas than any other speeies. It <’on- 
stitutes the greater portion of the “bunch grass” of the Ccuur d’Alones below 
altitudes of 1,200 meters (3,900 feet). 

The grasses of the parks ou the high ridges above 1,500 meters (5,000 
feet) elevation are: 

Orycojjaia cxiyua Thurh. A local species not observed olsowliei-e than on the ridges 
along tho main divide of tho Bitter Roots in tho North Pork basin. 

Deacliampaia atropurpurcu Hook., Cdlamagroatla aukhdorjli Scribner, ('alamagrostia 
jynrpvraBcrnH 11. Br., Poa piirpiiraaeena Vasoy, Poa piilcliHUi Vascy, Trlaetum aiih- 
fipicalHfli Boanv., Agvoptiron dirergens'Net&ti, FcaUica rulmt L. Tho last-iuontioncd 
species forms at least four-fifths of the total grass growth on tho ridges hctwcou 
elevations of IjUOO and 2,100 meters (5,(MM>to G,i)()0 foot). It is tho “Iniuch grass” 
of tho high 7-idgoB in tho Cumr d’Alonos. 

Cinna pendulii Trin. A plentiful spocios in tho canyons at the altitudes given above. 
It is an especially charaoteriatie species in wet grounds whore the forest lias 
been burned oil', 

Hilone of the native gravsses of the Oceur d’AIeucs arc worthy of cul¬ 
tivation in that region. IJo one species is found in suillcient quantities 
by itself to furnish hay. The wild hay is in conseiiuenee coinpovsed of 
a mixture of all the species enumerated above as growing in the meadow 
lauds. The species that grow on the ridges and slopes yield no hay. 

Timothy has proved itself thoroughly well adajited to the soil and 
climate, and wherever the bottom lands are secure from inundation 
it is generally cultivated. 

lu some sections that are annually submerged, esi>ecially on the areas 
bordering on the St. Joseph and Oceur d’Alene rivers, sedges become 



THE CAMARS <)E THE INDIANS. 37 

important hay material. Tlio kimls which arc most <'onmionl,> iitili/cd 
for this purpose are: 

Carex utriouhld minor hooli, (.'ax't niuUiltt W. liooll, ('arex btijiala Miihl., Cnrcj 
cnnencenH ormiinm Uailcj, all arc very ahimdniil, OllierH not so com- 

mou arc: ('nrcjr J'cHlird hirirla Hailey, f'a/v*r Klrdiiiincd AVilld., <'tm',r/(“,!ir<i l>('woy, 
('arvx pralcnnih Dro.jor. 

CVt?v r rilloott. KnruihlicH more foriiKn iu i(s fiesli hl::iie iliim any oilier of the 
Hodfies. It is ovtremely plcntirnl everywliere in dry hoiI. It liim nu e\teiirtho 
iiltitndiiinl raui^e, beiiif? found iu the yellow ])ino forest at (wO luotem (2,100 
feetl altUudo and on tho auminit of tlie highest riilg<*8 at 2,J0() m(*ier.s ((>,000 
feet). It is of general oecnrroiice throughout the region and is readily eaten 
by all kinds of stock. 


NATIVE POOD PLANTS. 

Tho native food plants are few. The paucity of plants suitable for 
Imman ibod is one of the most remarkable (‘ireuinstanccs in a regfion 
which supports such vast iiuaniities of veg’otntion ns does this in its 
forest covering. I’robably, for this reason mainly, it contained only a 
small aboriginal iiopulation, and the only localities in which there 
appear to have been permanent scttlomenls of tho Indians were in the 
slack-water portion of the Oteur d’Alene—i)ossibly some (‘xisted in tho 
lower valley of the St. Joseph. The rest of the country was visited 
by them only iu their migratory summer and fall excursions iu pursuit 
of game and fish, with which the St. Mary and St. Joseph valleys 
formerly abounded. 

The most valuable food plant in tlie dietary of the Omur d’Alene 
Indians was undoubtedly the caiuass ■{(lama.ma enanlenta), a plant 
belonging to the lily family, therefore related to the onion, bni» lacking 
all trace of alliaceous flavor and smell. The esculent ])art of tho iflant 
is the bulb, which iu the fresh state is of an oblong slnq^e, seldom more 
than 2.5 cm. (1 inch) in diameter and 4 cm. (I 7 inches) long. It is 
uincilaginous and possess(‘S very little, if any, detinile ilavor. 'J’he 
flowers are hriglit or doe)) blue, and a camass meadow in full bloom, seen 
from an elevation, gives the impression that one is looking at a body of 
very clear water rellectiug a cloudless sky. Tlui low<‘r portion of tlu^ 
valley of tho St. Jo.seph, and in particular that of the St. Mary and its 
tributaries, were, before the advent of settlenumts, nnioiig the classic 
camass grounds of the Onmr iI’Ahmes. Hero tho tribe came in large 
numbers each summer to dig tho root and to hunt the deer and elk, 
which roamed by the thousand iu the surrounding forest, and to e.ateh 
the trout, with which the streams tc(‘ui<*d. Mvery meadow was a camass 
held. The plant was so plentiful iu many places that it is no exagger¬ 
ation to say that in the upper Kt. Mary basin more than one-half of 
the total herbaceous vegetation in the lowlands was composod of this 
one species. With tho advance of settlements came the utiliz.atiou of 
tho camass fields as hay meadows. This ended the oxistenee of the 
plant, except as a weed iu the fanners’ Holds, and the caiuass <ligging in 
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tlio d’Alene bavsins, like tlie game, is now a thing of the past. 
Strangely enough, the plant seems to have been entirely absenl from 
the Mortli Fork areas, at least 1 do not know of a single loeality where 
it oeoui'S. 

Two species of lichens, Alecioria frenionfii and Aleetoria ochroleuca, 
prinei])nlly lln‘ form Karmentona of the latter sitccies, were eaten by the 
(Nenr d’Alene tribe. Uoth are extremely idontiihl nt all (‘levations. 
lioiled, oi' rather baked, in whhdi latter condition they were mainly 
used, together with yenison, th<\y become somewhat gelatinous in their 
oonsistoncy and lose the bitter taste which they i^ossess in a fresh 
state. 

Of fruits, they had huckleberries ( Vacci)iium myrtilloides x)riucipally), 
raspberries [Riibus Uueodermis and B. sfrigosvs)^ blackberries [Ritbm 
urdmiii or and service berries [AmeUmcliier alnifoUa). 

Tli<*se fruits are gathered and used at the present timo by the white 
settlers, but none are abundant in the region except the huckleberries 
and service berries, and these not every year-. The 0<eur d’Alene 
Indians draw no more native idant foods from these mounlaiiis. They 
are now movstly farmers, have lai'ge and fairly well cultivated ranches, 
and find in the raising of the cereals and vegetables of civilization a 
far more bountiful sup})ly of food, and much more palatable withal, than 
they ever obtained from the laboriously gathered cam ass of their 
mountain meadows. 

UTILIZATION OP WATER SUPPLY. 

Owing to the large annual precipitation, the region is abundantly 
watered. The lateral ravines which supply the main streams caixy 
water throughout the year with but few exceptions. The annual 
freshets are usually at their height in the latter part of May or early 
Xmrt of June, and the volume of water then depends upon the winter’s 
snowfall, the amount of rain which has fallen and bemi absorbed by 
the snow in th(‘ high elevations during the chinook storms of si>riiig, 
and the suddenness with which the whole nmss melts. 11. is a notice¬ 
able fact that more severe freshets are recorded in later years than was 
the case at an earlier date. In the report of Capt. John Mullan upon 
the building of the military road it is stated’ that “the highest water 
mark seen was only 3 feet above its usual level.” This was in 1801 
and in the f^outh Fork valley. There are water marks now in the 
central part of the valley at the old mission which show a rise of over 
6 meters (19.6 feet) above the usual level, and in the u]iper or canyon 
I)art of the South Fork, 2.5 meters (8.2 feet). Per contra, the streams 
are decidedly lowm’ in their fall and winter stage than formerly. The 
cause lies probably in the removal of the timber. When the builders 

‘Capt. John Mnllan, Eopoxt on the Constnietion of a Military Road from Port 
WoUa Walla to Port Benton, page 121,1863. 
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ol’ th.e Mnllaii roatl lirst oame into the conntiy the forest was in tlu' 
main intact. The extreme rise in (ho Ht. Mar;^ and tlu' North b''ork 
seldom exceeds H or 2.6 meters (0.6 to <S.2 h'ct). 

The principal apjdioations of the water in the streams, not consider¬ 
ing tlie item of navigation,are in the mining? iind lumherinf^' indus 
tri(‘S, such as fiirnishin;^ motive ])ower for ore-concentratin^j^ ]»lants 
and sawmills, and means for lof?j;ing, ]»lacer minin^j;’, and irrij>ation. 
The principal streams whose waters are used hy the i'oncentrating 
plants are the South Fork and (hinyon (Ireek, one of its f(‘(Ml<‘rs. 
Part of the water apimopriated by them fiirnisln^s motive powerj 
part of it is eini)loyed to eilect the separation of the motallie ])art 
of the ores from the lighter gangue. After it is used the wat(‘r is 
of course returned to its channel. It is then heavily charj^ed wil-li 
the siliceous slimes derived from the crushed gangue of the ort'^ 
and more or less of the metallic elements which the eoneentrating 
machinery failed to save, such as the sulphides of load, iron, antimony, 
zinc, and arsenic in various coinbiuatious. The e-olor of tlm slime-laden 
water is a dirty gray, and the particles held in sus])ensi()n are deposittnl 
aloiigits course. Undoubtedly some of the metallic elemenis enter into 
the water in a state of solution after exposure to the action of moisture 
and air. After passing through these establishments tin* water is unlit 
for either drinking or irrigation purposes. Most of the imittei' held in 
suspension is deposited in the calm slack-waler portion and litt le, if any, 
reaches Lake Oamr d’Alene. Ho far as I know, no deleterious substance 
attributable to tbe concentrators has been detected iu the Hpokane 
Eiver. As the water supply of the city of Spokane is taken from this 
river, the question whether any of the slimes susiieuded or dissoh^Ml 
pass through Lake Ooaur d’Alene into the Spokane is of some imjiortiance. 

anLLiNG Ain) logging. 

The water is little, if at all, used as motive power for the sawmills a I the 
present time. Steam is now very generally euqiloyed for this purpose. 

For logging, the Uorth Fork, Ouuir d’Alene, St. doseph, and Lake 
Camr d’Alene are utilized. The stage of water does not pm-mit genei'al 
driving in the North Fork and uiqier and middle St. floscph above the 
head of navigation exco])t during and for a short time after the annual 
freshc^ts. The St. Mary would allbrd water high enough iu the spring 
for this purpose were it not for the <»hatructiou of ro<*ks and its hirtuoua 
channel iu the canyon where it breaks through the basaltic outflows. 
This is about C or 8 kilometers (3^ to 5miles) iu length. Attempts have 
been made to pass logs through this canyon, but they have always 
failed. Logs can be floated down the North Fork for a distance of at 
least 80 kilometers (60 miles) above its month by taking advantage of 
its highest stage of water. Two of its tributaries, tbe Little North 
Fork and another unuamed stream of equal volume, have watei’ deep 
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ononj>li for Ihroo or four wooks each year to .serve the saino pui'])o.se. 
These wat(‘r\vays furnish a lueaus (o reach most of the heavily timbered 
disirie.ts of the North l<\)rk ansis, as tlu‘y head near Lake Pond Oreille 
and drain a larj^e part of the basin. 

MIN mo. 

The area devo((‘d to placer mining lies in the sontheastern part of 
the >lt)rtl» Pork basin, and it is therefore only here that the waters are 
utilized for this puria).se. Owiiif* to the fact that the channel of this 
stream lies so mueh nearer the eastern rim of the basin than the woat- 
ein, it follows that tlie tributaries puttinj^ in from the main range of 
the Hitter Hoots are all short and carry only a small volume of water. 
Added to this is the (iircumstance that the bottoms of many are tilled 
above the bed rook to a very considerable depth wdth masses of gravel 
and bowld('rs, which i)crmit the stream of water, small in the fall, to 
sink beneath the surfticc. The (luantity of Avatcr is therefore in many 
places insullicient for the placer miners in the autumn, and oomi)els 
them to suspend operations earlier in the season than they otherwise 
would. 

IBRIGtATION. 

Very little of the water is used for irrigation. The insigniheaiit 
area of irrigated lands lies almost wholly in the South Fork valley. 
Water is obtained from the small laterals which are not used for mining 
purposes and are therefore clear and uucontaminated. So long as the 
bottom lands furnish most of the agricultural areas, irrigation will be 
dispensed with whenever i>ossible. When the forest is cleared away 
from the bench lands and they are i)ut under the idow, tlie necessity 
of irrigation will be felt. Lands in the Oomr d’Alenes from which the 
forest has been cleared become very dry notwitbwstanding the large 
annual precipitation. This hapx)ens even in case of swampy ground, 
if it lies above tbe level of a ruimiiig stream. The soil does not I'otaiu 
moisture long owing to its largely siliceous nature. The small side 
ravines will thrnish an easy means of irrigating tbe bench lands so long 
as tbe ibrest at their source's is not cut oil'. When that is done, the 
streams will be dry during the growing season, when moat needed, and 
water must then be elevated fi-om the main streams or brought in 
ditches or flumos from their higher levels. 

t)iie problem connected with the water supply of the 0<mir d’Alenes 
may be considered here. It is the ]>ossibility of utilizing the streams 
or the stoi ed-up water iu Lake Occur d’Alene for irrigation iiurposes 
on the semiarid lands of the plains of the Columbia. In a general 
way it may be said that this is feasible to some e.^teiit. The jihysioal 
difficulties* however, are so many and so great and the tiuaucial suc¬ 
cess of an undertaking of this sort so jiroblematical that neither pri¬ 
vate individuals nor the General (rovernmeut are likely I .0 engage in 
any scheme of this kind for a long time to come, if ever. 
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Til tlic roiimrks proaciited in tliia report upon the (ionlif?uraiion of the 
Oauir (I’AleueR it has been sc'eu that the whole area is (ioiitaiiunl in an 
inclosed trianf>’le, Avitli an o])ening that iierinits the draiiiafto to How 
into one of tlie direct tributaries of the Columbia, and that Lake Co'ur 
d’Alene, into whioh all tli(‘ Avaters of the Oieur d’Alene basins are 
])Oured, is situated in this opeiiinjif or ^fap. Noaa", if we <lesire to lake 
the waters of Ihis rej^ion and conduct them u])on the plains for irriifa- 
tion ])urposes we are limited to tAA^o courses. One is to diAU'rt the 
ri\x*i*s, before they enter into Lake Cieur d’Alene, through artilicial 
channels into the iilaiua areas, the other is to take the Avater directly 
from the lake. In either case the ultimate outlet must bo through the 
natural gap in the f)<eur d’Alene triangle, for there is no iiluce Avhere 
an excavation through the inclosing ridges can bo made at the projicr 

ICA'ld. 

At the outset Ave arc confronted by the jirime difficulty of the under¬ 
taking. The surface level of the water in Lake Oouir d’Alene in its 
medium stage is given by various authorities at (355 meters (2,148 feet] 
above the sea. Now, the plains region of the Columbia Itiver basin is 
very far from being a level expanse. On the contrary, it is a very 
undulating region, with a sort of crest line that stretclies from the 
northwest to the southeast. The course of this is tortuous and lies 
nearer to the verge of the eastern slope than the Avesteni, making that 
by so much the shorter. Both the eastern and western slopes are 
intersected by a great number of rocky canyons, the Coulees. The 
crest line exceeds in many places 910 meters (.'1,000 feet), and a great 
deal of the eastern slope Avill average not less than 720 meters (2,o50 
feet), excluding the stream valleys. To bring the water of Lake Cnmr 
d’Alene to this plateau at the necessary height to irrigate the uplands, 
which have most need of it, would .necessitate a dam sufllciently high 
to raise.the water level in the lake more than 60 meters (184 fe('t) above 
where it stands now. Even then it would not suffice to roach the 
highest and most arid lands of the plateau. Nor Avoiild tin* dinicnltics 
of the Avork end here. The contour lino Avliich Joined the raised l<‘vel 
of Lake CuMir d’Alene and the plain.s Avould he o\c(*o(lingly tortuous. 
To conduct tlie Avater along this leA^el, miles of ro»*k cutting or high 
ariucdiicts would he reciuired. 

Another plan is presented, that of taking the Avator from one of the 
rivers which empty into Lake Cceur d’Alene, Each of these has a 
long slack-water portion nearly at lake level. To obtain sullhiient head 
we should ho compelletl to go far above this irortion of the riv(ira. 
Omitting all considerations regarding the riparian rights of owner's of 
property below the point from which theAvater was taken, wo will con¬ 
fine oui’selves to tlio physical featui'es. To obtain the elevation of 720 
meters (2,.302 feet) without a dam would necessitate going up the valley 
of the South Pork a distance of 20 kilometers (13 miles) above the 
slack water. The configuration of the country is such that it would 
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bo necessary to carry tlie flume or clianucl conveying tbe water along 
tliG valley of the Soutli Fork and {kround the east shore of Lak<^ Oanir 
d’Alene. This Avould involve the construction of himdrods of inilos of 
condnil .s if the contour line was followed. At this ])oint in the river we 
should have the slimy water delivered from the concentrators, Avhich is 
wholly unlit for irrigation purposes while chargtid wilh siliceous and 
metallic elements. The waters of the North Fork would not he open 
to this objection, but the conduits necessary would not be shorter. 
The same difficulty applies with added force to the St. Jose])h, as the 
length of the necessary water channels would be even greater. 

The waters of Lake Occur d’Alene can be utilized in a limited way 
for irrigation purposes. It is within a reasonable range of possibilities 
to dam the lake at Post Falls, and raise its waters .sufficiently to irri¬ 
gate a large portion of the immediate valley of the Spokane Fiver. 
But a dam high enough to hold back a sufficiency of the surplus 
water of the spring freshets that the summer stage in the river below 
would ho high enough to maintain the water power at Spokane would 
submerge permanently all the land which adjoins the slack-water por¬ 
tion of the (heiir d’Alene, St. Joseph, and St. iMary rivers, besides a 
large (tnantity abutting upon the shores of Lake 0(eur d’Alene. TIic 
quantity of land whicli could be irrigated fron) this source would bo 
relatively small. Only the lower benches along the Spokane (jould bo 
reached; tlie upper arefl^om 30 to 150 meters (98 to 490 feet) above the 
lake. For the same reason any scheme to take water directly from any 
of the Ooeur d’Alene streams to irrigate the lands of the Spokane valley 
would not be a fluaucial success. 

FOREST RESOURCES. 

The Oo‘ur d’Alene basins are or, perhaps more properly, have been 
a densely forest-covered region. The humidity of the climate and the 
great depth to which the zone of decomposition of the rocks has extended 
have combined to favor a surprisingly groat dovelopmeut of tbo forest 
pai-t of tbe flora. The growth of timber is by no means uniform through¬ 
out the region. Many agencies have operated and are still twitivo to 
produce present conditions, which will be considered under tbe head of 
“Forest destruction.” 

At the present time the areas which have the heaviest stand of living 
timber are the central portions of the 8t. Mary and St. Joseph valleys, 
the valleys of the various forks of the St. Joseph, and the western 
region of the lirorth Fork basin. The density of the forest varies with 
its position as regards elevation and exposure. It is far heavier in the 
bottom lands and on the mountain sides where the angle of the slopes 
does not exceed 36^ nor the elevation 1,350 meters (4,100 feet) than else¬ 
where. The northern faces of the ridges have also invariably a thicker 
stand of trees than any of the others, provided the slope is not too great. 
The sides fronting the west come next, then those that face the east, 
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lastly tlie sontlicru t‘X])OHiirc‘Sj which are very often grassy and Inive 
only scattered trees, especially at high altitudes. 

Of the two great classes of trees which nialvo up our uortlnu'u for(‘sts 
on the T’acitic vSlope the conifers ar<^ by lar the most abuinhintily roj>re- 
sented in point <)f individuals. They are also of the greater economic- 
importance. The. deciduous trees are the most iiumerons as to sp<*ci<‘s, 
but form only lui inconsiderable <piautity in the forest growth, and their 
commercial importance is as yet iwiictically none. 

There are of the conifers 15 well-deliued species. They are distributed 
among the various genera as follows: pines, 4 or possibly 5; spruces, 1; 
tirs, 2; larches, 1; hemlock spruces, 1; arbor vittes, Ij hemlocks, 2j 
yews, 1; junipers, 2. Thirteen among the 15 always attain the stature 
of trees. One, the yew, is sometimes a tree, smnotimes a trailing shrub. 
Another, the alpine juniper, is always a low, spreading shrub. One, 
the AVostern tamarack, is deciduous, shedding the leaves of the season 
in late autumn, October and November. The others are evergreen. 

All the species are of wide range, occurring generally throughout the 
h)rest8 of the Pacific Slope above the northern boundary of Oalifornia. 
It is uncertain bow many of them range far enough east to enter the 
Pocky Mountain region x)roper. I am inclined to i hink that tliey all do, 
witb the possible exception of the yew. 

The. conifers are as follows: 

Piiien .—Yellower bull pine (PinusjfOHdrroha), wbito \nnQ (Pinna moiitivola), blaok 
])ine (Pinna murraiiana), AvJiite-barked x>ino (Pinna (flhioanlia). 

Upruces. —Eugolmjrau spruce (Pkea ongelmannl). 

FU'h .—AMiite lir (Abies conoolor), snbalpino lir (Ahica htniocarpa). 

laroliea .—Tamurack or Western lai-cb (Larlx occidrnialia). 

Hemlock aprucea .—Hemlock spruce, Douglas spruce, Oregon fir, red fir, etc. (Psen- 
doiauf/tt iaxU'olui), 

Arbor vitas. —Cedar (Thujaplicaia). 

Uemlocka .—Pattou liemlock (Tamjapationiana), Mcrtcus hemlock (Taiir/a niertenui- 
ana). 

Yews. —Sbort-leavod yew (Taxna hrorifolia). 

Junipera ,—Rod cedar (Junijicrua virginiana), momilniii ,juui]u‘r (Jiiniperua mna). 

YELLOW PINE. 

I^inna ponderosn Dough 

The yelloAV or bull pine stands at tlie liead of the list oi“ the 0<pur 
d’Alene trees as the most generally useful. It furnishes ])robably not 
less than four-fifths of all the sawed lumber of the region. It is found 
in all the larger valleys, in the bottoms and on the bench lands and the 
slopes of the abutting 8]mrs. The mean elevation of its extreme alti¬ 
tudinal range is 1,250 meters (4,100 f(‘et). In some localities a few 
trees will be found as high as 1,600 meters (4,000 feet), and in some 
places it falls far short of its mean range. This is apparently due to 
ditforeuce in precipitation, for the capacity of the yellow pine to ondiiro 
great atmos])horio humidity is decidedly limited. The zone of its 
7205—No. 1- i 
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greatest density lies between (»r»() and 850 meters (2,100 and 2,800 fe(‘t) 
oievation. Altliougli of wide distribution, it is liir fioin equally abun¬ 
dant in all loealities. In the St. Mary valley it is especially xdentiful 
in the basaltic region, belli along ike main stream and its tributari(‘s. 
Above these areas it tliins out rapidly, and ceases almost entiridy at a 
distance of about 52 Icilometers (52 miles) from the conlliumce of this 
river with the St. Joseph. The line of demarkation is ((iiite sharply 
drawn, and is clearly due to a greater humidity than is eomi>atible witli 
the proper growth of the tree. In the St. .loseph valley the species 
extends a distance of above SO kilometers (50 miles) from its outlet into 
Lake Oanir d’Alene. Around this lake and on the Ioav, broken country 
Avhich extends from this point to the northeast and southeast until it 
joins the valley of the Ocour d’Alene the tree is more plentiful tinin 
elsewhere. It follows up the valley of the South Fork to the foot of 
the main divide of the Bitter Boots, but in the upper or canyon part of 
the valley it is almost wholly confined to the mountain slopes which 
have a southern exposure. 

In the North Fork basin the tree occurs on all the more rocky and 
open hillsides in the eastern jiart which face the south. In the large 
interior and Avesteru jiortions of this area the species is nearly absent. 
Now and then a few individuals of mature age are seen on some bare, 
rocky point of a projecting spur, but their numbers are very small and 
I have never known any of them to produce cones. * 

The yellow pine in the Oceur d’Alenes varies in height from 30 to 05 
meters (98 to 213 feet), ranging in diameter up to 1.5 meters (4.0 feet). 
The largest diameter which has come under my observation was 2.3 
meters (7.6 feet); a fair average is 1 meter (3.3 feet). The species may 
be considered as mature at 160 years of age. At a certain period in 
its existence the tree ceases to grow iu height. This is marked by the 
loss of the leader, Avhich begins to fork and branch out in a hori/:outal 
manner. Thencofortli it only increases its diamelei*, and the ])roccss 
is a slow one. In trees 200 years old and upward the annual rings 
for a distance of 7 cm. (2.5 inches) or more from the periphery will 
often not average more than 1 mm. (.Ji inch) apart. The age at which 
the siiecies ceases to grow in height varies with the individuals and 
the conditions under Avhich they are placed as regards soil, humidity, 
and elevation. I should consider 160 years an average age. The sap- 
wood of the tree is white, almost free from resin, and constitutes liom 
oiie-third in young trees to one-sixth or one-eighth in old of the total 
diameter. It is not durable if subjected to alteniato wet and dry con¬ 
ditions. Ill sawing, the larger part of this is slabbed. The heartwood 
is of a yellowish color, and is always more or less resinous, sometimes 
exceedingly so. It is very durable, but objectionable and not fit to 
use for many purposes on account of the quantity of resin with which 
it is charged. The ti'ee would doubtless furnish a superior article of 
tar, especially the roots, many of which in dry soils are so highly 
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resiiiiferous that tlic woody structure is almost obliterated and they 
resemble lumps of resin. Tlio tree furniwsbes a fair fuel and is larjui'ly 
utilized for this purpose. The spccilic gravity of the wood is only a. 
little loss than that of water, but unless the logs are heavily charged 
with rosin they always lloat. None of the other Oumr d’Alene lumb(‘r 
trees grow in as accessible i)lac(‘B as this, and it is therefore a eons])icu- 
ous mark for the woodman’s ax. 

AVniTE TINE. 

Pmus monticohi Doiigl. 

The white pine, as it is commonly called, comes next on the list of the 
useful pines of tlie region. It is very much more abundant than the 
yellow pitte, but as it grows in places more ditticult of access is not so 
generally converted into lumber. 

When obtainable, the tree is sawed into luntber which is used for all 
purposes. Owing to i ts freedom from rosin it is suitable in many ])laces 
where the yellow pine is not. For this reason it is i-arely oitjployed as 
rough lumber. It eommands a very much higher i)rice I ban the lum¬ 
ber from the yellow i)ine, the dilference being as imieli as three to one, 
and even more, according to distance. It is often made into shingles 
whioli are of a superior quality. The sapwood is white and moderately 
durable. It varies from one third to oue-fifth (according to age) of the 
total diameter. The heartwood is white, Avith a tinge of yellowish 
brown, and when it seasons it acquires a somewhat satiny feel and 
luster. Neither the sapwood nor the heartwood is resinous except 
sometimes a narrow zone of wood^aronud the A’^ery core. The green 
logs are very liable to the attack of a lougicoru boelle, Avliich begins to 
bore holes in the sapwood as soon as the tree is felled, except in winter, 
and deposits its eggs, which soon hatch out into burrowing larva*. The 
tree is also very susc.eptible to the attack of various fungi, Avhich often 
destroy every individual over largo areas. 

The range of the species is universal throughout the Occur d’Aleues, 
but it only becomes of a sulllcient size to bo made into saw logs on 
areas where there is a plentiful siipidy of moisture. It will grow on 
tolerably Avell-draiiicd slopes, but does not ac(piire any considerable 
size. The largest and best bodies of timber ol’ tlui speeies are found 
on the area which lies between the St. Josei)h and the St. Mary riAMirs, 
from the junction of the lwostream.s to the northern slopes of the Elk 
Eange; along the central portions of the forks of the St. Joseph; in the 
region which lies directly to the south of the Sautiaiine valhiy, and iu 
that which is situated between the head waters of the St. Mary and 
the Potlatch. The greatest, however, is found iu the unburned region 
along the North Fork and iu the Avesteni and central areas of this 
basin. The mean extreme altitudinal range of the speeies is about 
1,500 meters (4,900 feet). The zone of greatest density lies between 
760 and 1,300 meters (3,500 and 3,900 feet). The height of the approxi¬ 
mately mature tree is from 00 to 90 meters (190 to 200 feet), with a 
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(liaiiicter of I to 2 meters (3.3 toC.Hfeet), wliicli is only rarely exceeded. 
The average is about 1.2 meters (4.9 feet) for individuals of above 
height. The crown is about two-thirds the total length of the tree, 
somoliiuos not more than one-third or one-fourtli, with remarkably short 
aiui few branches. The tree is of indehnite growth—at least I have 
never seen one without a leader, no matter bow old, unless it bad acci¬ 
dentally become broken. Wben young the tree is a rapid grower. 
After 100 to 160 years the annual growth becomes slow. It begins to 
furnish prime lumber when about 180 years of age. Like tbo yellow 
pine, it sets cones in abundance, and there are always a multitude of 
young trees with the old ones. The fuel from it is of iuditfereut quality, 

BLACK PINE. 

riiiiiH miirruyana Ballbur. 

The black pine is found throughout the whole region of the Ctrur 
d’Alenes. It is uniit for lumber, and is thei'efore mainly utiliised as fuel. 
Tt grows tall and slender, and is converted into fence rails, etc., in many 
localities. There are two varieties of it. One is the prevailing Ibrin 
at low elevations, the other grows mainly at the higher altitudes. The 
lowlands variety is marked by its dwarfed statiu-e, which seldom exceeds 
15 meters (50 foot), low and widely branched crown, and coarsely lis- 
sured black bark. This form approaches the black pine of the Wash¬ 
ington coast, Fimis oontortu^ of which it may possibly be a variety 
rather than of Pinm murraynna. The typical form of the present 
sxiecies is strictly limited in its range to the moiiutain slopes and wet 
meadows in the npi)er river basins. It has a comparatively narrow 
crown and a smootbish, browiiisb bark, and grows from 20 to 40 meters 
(05 to 130 feet) in height, and ni) to 50 cm. (1.0 feet) in diameter in favor¬ 
able situations. Its range extends to elevations of 1,000 meters (5,200 
feet). Tbo character ol‘ the wood is similar in both forms. 

WniTB-BARlOSJ) PINE. 

Pinna albfcauUa Engelm. 

This is a species strictly limited both in its altitudinal and regional 
range, and is but little known or noticed by the i)eoi)l6 of tbo (Jcxuir 
d’Aleiies. Within our limits it was more or less abundant on all ridges 
having a greater elevation than 1,660 meters (5,400 feet), with the 
exception of the central and western areas of the North Fork basin, 
where it was not seen. It is especially plentiful on the divide between 
the Clearwater and the St. Joseph, on the high ridges which separate 
the latter stream from the Ooeur d’Alene River, and along the main 
range of the Bitter Roots south from Stevens Peak. Its extreme alti¬ 
tudinal range is not known. It is found as large and robust at the 
highest elevations, 2,160 meter.s (7,100 feet), as it is at points 500 
meters (1,600 feet) lower. The tree attains a height of 20 meters (65 
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feet) and a diamotor of 3.2 mctevH (I.B more eominonly 40 to fin 

cm. (1.3 to 1.8 feet). The crown is very liirije niid Hpreadinj^, and occu¬ 
pies about two-tliirds of the entire, liei]i>lit. Veiy frcMpumlly tli(^ tree 
begiiiH to brancli inuncdiately at the ground. The crown is rarely sym¬ 
metrical. The branches are crooked and gnarled and bent in all direc¬ 
tions. The wood is white, moderately dens<', and resimms. No use is 
made of the spec.ies. 

The im])ression one rec(‘ivoH from the general ai)pearance of the tiam 
in this region is that the species is in the iiroccss of extinction. (\me- 
bearing individuals are very rare. Among thousands of trees Avhich J 
examined for the purpose of obtaining cones 1 found but a single one, 
and the remains of old cones at the base of (he trees wm'C found but 
rarely. Few saplings Avere seen; nearly all the lrei‘s aa'civ old ones, 
upAA'ard of 100 and IfiO years of age. 

Possibly climatic changes are going on Avhicli are tending toAvard 
the obliteration of the tree in the Omur d’Alenes. These Avonld be less 
humidity and a general hnvering of the mean temiierature, in thes])rlng 
especially, when the young cones are forming. Jt is a very noticeable 
fact that the male catkins were present in abundance in tln^ majority of 
instances, giving tbo tree the appearance of a dhecious species. 

EN(}ELMANN HPRUl'E. 

Plrea engcinunnii (Parry) Eiigolni. 

This is the only representatiA^e of the genus Pioea knoAvn to occur in 
the 0<x*ur d’Alenes. It is of general range throughout, at elevations from 
700 to 1,560 meters (2,300 to 5,100 feet); the latter is rarely exee(‘ded. 
Its principal habitat is in tlie Ioav, wet botioms of tbo streams, AvUich it 
follows to their source in the ridges. The localities in Avhich it reaches 
its gi’eatest abundance and its largest dovelopmont arc in ilic basin of 
the North Fork. It never forms pure groAvths, but is ahvays s(}ntter(‘d 
among the other conifers. In favorable localities it groAvs to a beiglit 
of 40 to 00 motors (130 to 190 feet), with a diaim^tor ol‘ 2 meters (0.0 r<‘ct); 
the sizes one mo.st fre(piently sees are 0.75 io 1 meter (2.5 io 3.3 i’(‘et). 
In i)hices where other trees do not <TaAvd it, the outlines are exceedingly 
symmetrical, and Avith the deep bluish green of the leav<‘s it is by far 
tlie most beautiful of tlio forest, trees of the (.Imiir d’Alenes. In such 
places the sliai)e of the young indiyiduals, iij) to the ag(>i of 50 years or 
thereabouts, is a perfect cone from base to summit, the branches com¬ 
mencing immediately at the ground. As the tree grows older the loAA^er 
limbs die off and tlio symmetry of the whole is lost in the formation of 
the thick bole. Tlie crown is seldom less than two-thirds of the height, 
more frequently as much as three-foiirtlis. The branches Jire long and 
pendulous in old trees, but not o.specially so in the young. It is a rather 
fast and regular grower and appears to mature at 180 to 200 years 
of age. 
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Tliowood, wliicli is soft, white, free fronnesin, and (jiiito durable, has 
a gi*eat number of small black knots embedded in it. 11 is occasionally 
sawed into lumber, and would be used luucli more extensively were it 
easier of ai'cess. There is loss sni) in the tree than in most of the ot lu'r 
conifers of the Comr d’Alene forest, and for (his reason it is fit for lum¬ 
ber at an earlier period. N'o especial distinction exists in color or dura¬ 
bility betwemi the sa p and heart wood. The species is often confoniided 
with the lirs. It may be readily known and distinguished from any of 
the firs of this region by the thin, scaly, reddish bark of the mature 
tree, piingently pointed leaves, long, sloping branches, and pendulous 
cones. Our flrs all have upright cones. The hemlocks, which have the 
mature cones pendulonSjdiiler so much in general appearance that they 
are not apt to be mistaken for this sjirucc by anybody. 

WHITE FIR. 

Ahiva coiu'olor (Gordon) Parry. 

A tree found pretty much everywhere in the Camr d’Alones. It 
ranges from the lowest levels, where it is always associated with the 
yellow and black pines and the red Hr, to elevations of 1,500 meters 
(5,000 feet), and on the southern slopes of the ridges may go consider¬ 
ably higher. It is equally at home in the wet bottoms of the valleys 
or oil the well-drained slopes of the ridges. On the northern faces of 
the mountains the young growth frequently forms the densest of thick¬ 
ets, not to be penetrated except by a liberal use of the ax. There are 
two varieties of the species, but not at all distinct botanically. One of 
these forms is of low stature, seldom exceeding 15 to 20 meters (50 to 
70 feet) in height, and 30 to .“>5 cm. (12 to 14 inches) in diameter. The 
branches are long and sloping, and begin from near the base. The 
wood is soft, spongy, and worthless. It soon decays at the root, and, 
outside the hiiruod-oi'er areas, furnishes the larg(‘st porcimtage of the 
woody debris that litters the Occur d’Alene forests. The other form 
grows very large. Trees with a height of (it) to 70 meters (1!)() to 220 
feet) and a diameter of 1.4 meters (4.0 feet) are often found. The iiroper 
crown is about one-half of the total length of the tree, and the branches 
are very sliort and few, divei'ging at right angles. This form is much 
less common than the one previously mentioned. It inhabits localities 
more plentifully supplied with moisture, and ranges to quite as high 
an elevation as the other. It is sometimes sawed into lumber, and is 
said to produce a fair article. The smaller form is not utilized for any 
purpose. It is probable that it would make excellent paper stock. 
Both forms produce cones rarely and but few at a time. I have never 
seen more than two cone-bearing individuals of the larger variety. 
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SITBALPINB Fill. 

IhicH (dbiocarjxt (Hook.) Nutt. 

A tree of wide riinge in tlie C<pur d’Alcnos. It iw never wliolly 
{il)seiit from niiy ])ortion of the wet valleyH of the iiilori(H‘ hiiRins and 
extends u]) the slopes of' the ridges to the highest elevations. As 
there is no landhiglicr than 2, ICO iiietors (TjOcSO feet), it eaii not be deter¬ 
mined what the ultimate altitudinal limits of the tree may bo in this 
latitude, but it seems iirobablo that the spoc'ios would be tlie last at 
timber line. In the valleys the tree grows to a height of 20 lo dO 
meters (06 to 08 feet), with a diameter up to 50 cm. (20 inelies), which 
it rarely exceeds. At elevations of 1,500 meters (1,900 feet) and 
upward it seldom goes above 18 meters (60 feet) in height and 80 cm. 
(1 foot) ill diameter. On the summit of the loftiest ridges it often 
occurs very much dwarfed. Trees which do not reach a stature above 
2 to 3 meters (0.7 to 9.8 feet) bear cones and show an age of 50 Io 60 
years. This is more due, however, to a rocky and nnprodiudivo sod 
than to nearness of altitudinal limits. The tree re(|uires an abun¬ 
dance of moisture and at low elevations a northern or eastern exposure. 
Given this, the lower limit of its range will bo the lowest levels of the 
C(eur d’Aleues, about 650 meters (2,100 feet). In the basaltic an'as of 
the St. Mary and St. Joseph valleys it is fi'eiijuently found associated 
with a dense yellow-pine forest. In the valleys tlio tree never forms a 
forest of pure growth. It is alw.ays scattered among the other conifers. 
But on the mountain sl()i)es and summits, at 1,500 meters (4,900 Jbet) 
elevation and upward, there are often large tracts where the species 
forms fully 90 per cent of the forest. This is especially the case on (lio 
ridges of the North Fork basin. The tree has always a largo crown, 
with rarely a clear trunk, though the hraiiches for a distance of 5 to 6 
metoi's (10 to 20 feet) from the ground may he small and dead. More 
often they are green (piite lo the ground. It is of short-lived growth, 
and the large individuals are mostly rotten in the center. The wood 
of the tree Avheu it grows in the valleys is very soft and sappy and of 
no value, even for fuel. On the ridges, owing to slower growth, the 
wood is denser and coiitains les.s sap. ff cut and allowed to season, 
it shrinks and becomes so dense that only with dilllculty can a nail he 
driven into it. It can then he used for various ])ui'poses, such as tim¬ 
bering mining tunnels and shafts, and is fully ms durable as wood from 
the yellow pine. The bark of these two species of Jlr is abundan lly sup¬ 
plied with resin vesicles, and they are therefore eominoiily known as 
balsam firs. They are frequently confounded with each other, but, 
aside from other characters, they may be readily separated by the 
position the vesicles occupy iu the bark. On the white flr these are 
quite superficial and appear as raised hliaters, while on the subalpino 
flr they are sunken, and rarely appear elevated above the surface of 
the bark. 
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TAMARACK. 

Larix occidenlaltb Nutt. 

The only spocios of docidiuniH conifer in Oie Camr d’AloncH. It is 
X)h'ntiful cveiywliero—in the canyons, on tlie mountain s1o])('h ainl 
summit a, and oven iimong portions of the low lyinj* yellow-pine forest. 
It is a noble trc'c when seen in its favorite haunts, which are tlub wet, 
gloomy canyons of the interior basins, where it often vies in size with 
the white pine. It grows here to a lioight of 30 to 60 meters (100 
to 200 feet), frequently witli a diameter of 2,4 meters (8 feet). The 
crown is composed of short, straight branches, and is about throe- 
fifths the total height of the mature tree. The individuals that are 
found on lower levels, especially in the yellow-pine forest, have a much 
larger crown; often live-sixths of the entire length of the tree is com¬ 
posed of this, and the branches are long, slender, and slope down¬ 
ward at a high angle. Its altitudinal range is between 650 and 1,{)00 
meters (2,100 to 0,200 feet), reaching its greatest size between 850 and 
1,000 motors (2,800 and 3,300 feet). In its youth it is a rapid grower. 
During the first 30 to 40 years the spaces between the annual rings 
will average 5 mm. (-1, indi) in favorable localities. As it advances in 
age the auunal increase in its diameter becomes very miujh less, until 
at 180 to 200 years and upward there is often not more than 0.5 mm. 
(^0 inch) between the yearly layers. The sapwood is white and forms 
but a narrow zone a few centimeters wide. The hoartwood is of a yel¬ 
lowish or reddish tint, and is very heavy, full of sap, and fi?e(inently 
seamed witli long, wide gum cracks. The specific gravity of the wood 
is slightly higher than that of the yellow pine, and the logs often sink 
when put ill water. To obviate this the butt end is sawed off a few 
motors above the cut, or boles are drilled in the logs and tightly 
plugged. It is largely sawed into lumber, which, however, is apt to 
wear very rough unless care is taken in sawing. It makes excellent 
fuel and is one of the two trees in this region which supply most of the 
cross-ties used by the railroads. The fiber is short and the tensile 
strength low; it is therefore, so far as 1 know,never sawed into square 
timber for bridges, beams, etc. 

HEMLOOK HrEUOE. 

Psendoisuga lauij'olia (Poir.) Britton. 

The hemlock spruce is, next to the yellow pine, the most generally 
useful of the Occur d’Alene conifers. Both its regional and altitudinal 
range are very much greater than those of the yellow piue. It is found 
in all portions of the Ocbut d’Aleues, fi?oiu the lowest level to elevations 
of 2,160 meters (7,100 feet). It is equally at home in the humid Vidleys 
or on the well-drained mountain slopes. In the lowlands it roaches a 
height of 60 to 70 meters (ICO to 230 feet), with a diameter which seldom 
exceeds 1.3 meters (4.2 feet); on the dry hillsides ifc is of slow growth, 
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and tlio crown constitnios about two-diirda ol‘ the total leiijitb of the 
tree. In tliovallcyn it {^rowH more rapidly and the boles i’oria lonj^, 
straight, cylindrical coluiniiK. In such cases the crown may occupy less 
than onc-foiiiih of the total length of (he tr<‘e and is made uj) of short, 
straight branches. The sapAVood is while and varicss from the oin‘ ((mlh 
to the one-sixlh of the diameter, according to age. The hcart-wood is 
sonudimes >ellow and sometimes pink or reddish. The yedlow \'^ariety 
is soft, easily worked, and nuich iweferred; the red is \ery tongh, <‘oii- 
sidcrably harder, and less esteemed for general pnri) 0 SGS. The wood 
contains but little sap, and is t hereforc comparatively light. 1 (is sawed 
into lumber for all ])urpo8es, and owing to the small (juantities of saj) 
will furnish a fair quality at an earlier age than the otlnw conifers of 
the region. It is much cut for railroad cross-ties, and, together with 
the tamarack, furnishes fully H5 per cent of all this sort of timber drawn 
from the Occur d’Alenos. 

CEDAE. 

Thuja pUcata Don. 

A beautiful and valuable tree occurring ])l(*ntifiilly in many localities 
throughout tlie Occur d’Alenes. It is popularly designated as ecMhir, 
bnt a more proper name is arbor vita*. It is not ecpuilly diHtril)nte.d, 
hut thrives best in low, swampy localities, at the outl(*t of streams, 
around and on the former sites of heaver ponds, and in the neighbor¬ 
hood of wet, 8])ringy places generally. At tin* same time it is not 
entirely absent from the dry mountain slopes. The areas n])oii which it 
is found most abundantly and of greatest size are the central portions 
of the St. Joseph and St. Mary valleys and along the North Pork for a 
distance of 80 or 00 kilometers (50 to 56 miles) above its junction Avitli 
the South Fork. There are also many localities of minor extent scat¬ 
tered hove and there throughout ilie inaccessible parts of the upper 
tributaries of the streams, where it is found in small grov(‘S and occa¬ 
sionally of large size. In the upper pari of the valley of the South 
Fork the tree foi’inei'ly existed in largo numbers and of gigantic size, 
as is attested by the old stumps one sec^s everywhere in that locjality, 
but it is noAV nearly destroyed by f()r(‘st tires and the a\. It is ahseiifc 
from over the mqjor portion of the western half of the North Pork 
basin, an inexplicable cireumstance Avhon it is eonsiderc'd that the cli¬ 
matic conditions and the elevations are not (‘sseiitially dill'erc'iit from 
those that prevail over other areas Avliere the species is ])lentiful. 

The tendency ol‘ the tree is to form groves of pure growth. TIio 
interlacing branches, cutting oif the sunlight from the ground henoatU 
them, produce a condition inimical to the groAvth ol‘other kinds of coaii- 
fers. Owing to its habitat in x)laces Avhere the soil is continually satu¬ 
rated with water and to ’the exceedingly llrm hold the roots have on 
the earth, it often stands a fair chance of escaping the forest llres and 
of successfully resisting the tierce gusts oi' wind that sweex) the canyons 
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occawsioluilly and uproot tliouKaiuls of trooa of otlier Riiecios. We there¬ 
fore find ainoiift’ the groves individuals which far surpass in ago and 
dianioier any of the other trees of the region. Speeiinciis have been 
seen 4 meters (Id.f) h'et) in diaimder. If the growlh of such an iiidi- 
vidnal was a]>i)roxiinately in the same ratio as Is tliat of trees 1 to 1.5 
melerh (.‘).2 to -1 .{Meet) in diameter, it would have been not less than 
l,‘iO() jears of age. Probably it was far ohler, for with advancing ago 
comes slowness of growlh. 

The altitudinal range of the species is between C50 and 1,500 meters 
(2,100 to 4,900 feet). The tree grows from 20 to 60 meters (05 to 164 
feet) in height, with a diameter which, varies from. 1.5 to 2.6 meters (4.0 
to 8.3 feet). The length of crown is commonly three-fourths of the total 
length of the tree, but is sxibiect to considerable variation in this respect. 
Where it grows in very close and imre groves it may not be above ouo- 
htdf the whole length. 

The bark of the tree is tough and stringy, and is used by tlie Indian 
tribes of the Northwest in making mats, baskets, etc. Tbe sapwood is 
white, and forms a mere narrow zone 1 to 3 cm. (0.4 to 1.2incboa) broad. 
The heartwood is reddish, pleasantly odorous, light, entirely free from 
resin, and does not contain much sap. In large trees it is more or less 
rotten, and sometimes the whole trunk of the tree is only a thin shell, 
the balance having decayed. 

Probably not less than 80 per cent of the trees 1 meter (3.3 feet) and 
upward in diameter are rotten at the core. As the center of the tree 
is not much used in any case, a moderate quantity of rot does not mate¬ 
rially lessen its value. The grain of the wood is rather coarse, it splits 
easily, and is brittle. It is a moderately rapid grower, and is more uni¬ 
form ill this respect than any other of the (^ouir d’Alene conifers. The 
jiriucipal use of the tree is in the manufacture of shingles. It is also 
occasionally sawed into lumber for inside finishings. This is saidtotnke 
a fine polish and to acquire a deeiier color with age. As the wood is 
very durable when in contact with the soil, it is largely employed for 
fence i>osts, telegi'aph jiolos, bridge piles, and the like. It makes veiy 
inferior fuel, and is rarely used as such in the region where it grows. 
Owing to the knotty character of the wood, the waste of material in 
shingle making is enormous. The shingles are sawed out of the wood 
between the knots and the balance thrown away. When a shingle 
mill is located near a stream its presence is alway.s made known liy the 
great quantities of knotty rejected shingle holts and blocks that litter 
the hanks of tbe stream. 

Owing to the rapid growth of the tree, it is early fit for various uses. 
At 20 to 60 years it will furnish rails, fence posts, and telegraph, poles. 
At 160 to 350 years the tree is in prime condition for shingle bolts and 
and lumber. Above this age the I’ot at the core is apt to extend so far 
toward the periphery that the value of the tree is slnall. 



RATS(;E and (JIIAIJACTER OK PATTON’S HEMLOCK. 
patt(jn’k hemlock, 

I'muia lutlUmiuud (Jolt.) Euk^'Ihi. 

This species of conifer is cotnpaviifcively iiiikuowii to the majority 
ofthe iK'ople of the Oo'ur (VAlciies, and when seen is freipiently con¬ 
founded with Mertens’s hemlock (Tmufa merfntsidua). it is a tri'e wliich 
in tho (JoMir d’Alones is pretty closely coidlned to the hij;her divides. 
Its ran{>(‘is from the Oleiirwiitor divide in tlie south, where it forms 
more than 75 per cent of the forest, through the canyons and on tho 
divides of tho upper St. Joseph, on all tho divides between the St. 
Joseph and tho Cieur d’Alene River, throughout tho main range of the 
Bitter Roots, on tho divides between the North and South forks east of 
Nino-milo Greek, and sparingly on tho higher peaks in the eastern part 
of the North Fork basin. It is absent from all tho ridges, oxcei»t tho 
Clearwater divide, wliich form the basin of tho St. IVlary River, from 
all the mountains around Lake 0(i*ur d’Alene, and from the whole 
western portion of tho North Fork basin. The tree is ossontially an 
inhabitant of the high ridges above an elevation of 1,600 meters (1,1)00 
feet). It forms here a very large proportion of tho forest growth. It 
isnuich more abundant on the Clearwater divide and on the upper 
St. Joseph than elsewhere, diminishing very rapidly in numbers as we 
go northward. 

The species is well adapted to stand tho severe winter blasts ol‘ 
these high, exposed ridges. Large trees are scon only in protected 
saddles or sheltered ravines; on the open part of the mountains, whore 
the tree stands alone or in scattered groves, the species is low and 
squatty aud the branches are short and stiff, to retain as little snow as 
possible and to present a small surface to tlie storms. It is of slow 
growth. A tree 15 cm. (0 inches) in diameter showed 75 annual rings. 
This was in an exposed rocky place, where the growth was ]»ei‘haj)H 
slower than in more favorable localities. In sheltered jdaccs, in the 
saddles of the ridges, and in tho upper portions of tho canyons which 
head in tho Clearwater divide the tree is soon to best twivantage. It 
reaches here a height of .*10 to 40 meters (10(1 to 150 feel), with an 
extreme diameter of 70 cm. (llH inches), commonly from 55 to 50 cm. 
(14 to 10 inclie.s). Tho crown on such well-developed individuals is 
about three-fifths tho total longtli of tho tree. Its growth is slow, cvtoi 
with the most favorable surroundings. Trees with a diameter of 50 
cm. (19 inches) will give 500 to 250 annual rings. The wood is very 
dense, close grained, and hard, utterly unlike tho wpod of any (►thor 
conifer of the Oteur d’AlenovS. It rosombles, in a degree, as to its qual¬ 
ities, the wood of the white ash of the eastern United States. If tho 
species grew hi accessible places it would bo a valuable tree and be 
extensively used. As it is, tho tree is not utilized in any way. Tho 
bark contains biffc little tannin. It is one of the few species inhabiting 
the high ridges of the Gocur d’Alenos which bear cones abuudautly 
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each year. This and the whife-barked pine {rhius <dlnmnli,s) arc flic 
only trees in these inouniaiiis which have a strictly liiuite<l lower 
range. 

MERTENS’S HEMLOCK. 
mn'tenhiana (lioiij;.) Ciirr. 

A common sijecics and witU a regional <lislril)ntjon ja'actically 
throughout the (Jomr d’Alones. The area upon which it, gi'ows most 
plentifully and attains its largest development is the western portion 
of the ISTorth Fork basin. About 30 iier cent of tlie forest is here 
composed of this one species. 

Unlike Patton’s hemlock, it is a tree which belongs to the low, wet 
valleys, and is rarely seen above 1,400 meters (4,600 feet) elevation, 
it is of extremely slow growth in movst localities. Trees Hi to 15 cm. 
(4.7 to 6 inches) in diameter, which will count 120 annual rings, arc 
very common. This slow growth is es])ecially marked where the trees 
are set close. When a larger space intervones, the trees grow faster 
and attain greater size. An average height, rarely exceeded, is 40 to 
55 meters (130 to 180 feet), with diameters up to 70 cm. (28 inches), but 
sometimes groves are found which contain hulividmvls with a diamefen* 
of 1.8 meters (5.0 feet). It is usually a very branching tree, with ox<‘es- 
sively long laterals. The crown is about two thirds the total length. 
As the tree is often plentiful in accessible localities, it is frequently 
sawed into lumber. This is of fair quality, and when seasoned it 
becomes dense and bard, so that a nail can bo driven into it only with 
difficulty. The bark appears to carry a con siderable quanti ty of tann in, 
and the tree could probably bo used as a source of tan bark. 

YEW. 

Tama brvvifolia Nutt. 

This species of tree, while classed among the cone bearers, does not 
ju'oduce a cone as its fruit. In the month of August there will be seen 
in the forests where the species grows a tree, or long, straggling shrub, 
with evergreen leaves m appearance like those of a hr, and bearing 
bright red berries. This is the yew. The tree ranges throughout 
the Ooeur d’Aleiies, with an extreme altitudinal limit of at least 1,600 
meters (5,300 feet). It is nowhere abundant; perhaps more nearly so 
ill the Kortli Fork basin than elsewhere. It rarely attains the statur(‘ 
of a tree; more commonly it is a shrub, with long, irregular branches, 
which sometimes reach a length of 10 meters (33 feet). Ifeav Lake 
Pend Oreille and in the upper part of the North Fork basin I have 
seen trees having a height of 20 meters (CO feet) and a diameter of 35 
cm. (14 inches). Such trees exhibit the characteristics of the species 
more fully than the shrubby forms. From a specimen of this sort 1 
draw the following description: Height, 30 meters (06 feet); dianiotev, 
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35 cin. (1-1 iiiclieH ); hraiichos 3meters (10 feet) above the base,* 

(irowii very wide, Avith a great number e(‘ long biterals drooping at an 
angle of about 45^; bark reddiah, close, tliin, of a Icatliery coimiatoncy; 
wood ri'ddisb, bard, fino graiiUMl, full of knots, luit very readily lissilo 
between tbem, appaiA'iitly capable of taking a bright jadisb; Avood oC 
the trunk breaking with a short tVacturo, that of the limbs veiy Ihtx- 
ible; sapwood, 1 cm. (0.1 jneb) thick, wliiioj heartwood, .‘>i cm. (l.'J. l 
inchcvs); annual rings, 185. In this region the tree is too rtire, vsmall, 
and knotty to be of any commercial value. 


liEl) OEJJAK. 


Junijyerm virfiiniava Linn. 

A low tree rarely exceeding 0 meters in height (20 feet) and 20 cm. 
(8 inches) in diameter. Its habitat is on rocky banks, prin<ui)ally 
around lakes Ooeur d’Alene and Pena Oreille. Its altitudinal range 
lies belOAV 700 meters (2,300 feet). The wood is fragrant and reddish in 
color, hence the popular name “red cedar.” The tree is too small and 
scarce to bo of any commercial value. Mountain .juniper (Juniperus 
naiia Willd.) is a mere shrub, prostrate or trailing over the rocks at 
elevations of 1,800 meters (5,000 feet) and upward; of no value. 

A summary of the conifers as to their princi])al (‘conomic uses Avill 
stand as follows: 

Lumber. pine, white piue, Eiigeliuann B 2 )rnco, laiiiarack, hemlock Hpruco, 
cedar, Mortoua’s hemlock. 

Shindies .—AVhite pine, codar. 

liailroad cross-ties. —Tamarack, lioiulook spruce. 

Teleyraiih poles. —Cedar. 

Fence posts and rails, fuel.—Aiij aud all of the speoios. 

The deciduons trees of the (Jmur d’Aleues are as follows; 


Cottonwood, halm of CUlead (Populus 
anffifsti/olia). 

Aspen {Populus Iranuloides), 
liirch (Jktula occldentalis, lieiula papif- 
rifera). 

Mountain maple (./ccr glniruin). 

Alder (Alnus rhomM/oliu, Alnus rUidia, 
Ain us Irnuifolia). 

AiVillow (Snlix laslandra). 


Cherry (Priintis domissu, Prunus mar- 
diuata). 

Clilttim wootl (lihamnua purshlnuu). 
Thorn {Cratucjfus duimlanU, f’ruUugus 
lomentosd). 

Service berry (ulmvlauvhhr (tluifoliu), 
Mountain-osh (Sorbus anmhnclfoliu, Sor- 
huH oooidenUtHa), 


With three exceptions, all these species occur throughout every x)or- 
tion of the Omur d’Alcuos. Those of local distribution are: Alnus 
rlwmhifoUu, Cratwgns io7n€7itosa, and Sorliis ocGidmtalis, Such of them 
as roach high elevations often become mere shrubs. None are of any 
economic importance. It has been stated that the wood oi‘ the poplar 
works up weU into a Mr article of paper stock, and that it can not be 
eseellcd for purposes of match making. 23one of the native trees are 
trausplauted or cultivated. 
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FOREST ZONES. 

To obtain au accui'iite conception of the 0(enr d’Alene forests as we 
find them now, and to enable ns to treat the subject comprehensively, 
it is necessary that a division into ixones or districts be made. There 
are various advantages in such a iiartition. It will enable us to treat 
each i)art specifically, and when we come to consider the problems con¬ 
nected with the destruction and jn’eservation of the growing timber 
we can the more readily refer to any of the various sectioua comprising 
the same. I propose to make two classifications of the coniferous for¬ 
ests of the Occur d’Aleues, basing them upon (1) the vertical range of 
the species; (2) upon the age of the trees which i)redominato over any 
given area. The former of these is the plan generally used in niouii- 
taiuous regions to define the iiresence or absence of species within cer¬ 
tain limits. The latter has, so far as I am aware, never been employed 
in the West to characterize the condition of the general forest growths 
over large areas. It is, however, by far the best and most reliable from 
an economic point of view, and, as it is applicable to all our Western 
timber regions alike, should be employed in all cases where an accurate 
knowledge of the condition of the forest is desired. Both classifications 
will apply to any of the forests of the Pacific Slope. Bat there is this 
to be observed, that the limitations of the former will always vary with 
the species which compose the forests and the latitude of the region 
where they grow, while the latter can be applied alike to all areas, no 
matter where situated. Por this reason, if we wish to know the actual 
state of the forest growth of any region of the West on a basis of these 
divisions, we must have a table of the vertical limitations of the forest 
zones of such locality. Given this, with the data of age demanded by 
the second division, we should be able to form a very accurate coucei)- 
tion of the true condition of the forest anywhere. 

According to the first principle of classification, namely, the species of 
conifer which is most abundant or characteristic in eacli section, the 
forests may be divided into four parts. They will be designated thii.s: 
The Lower, or Zone of Yellow Pine {Pinus jpoiiderosa)', the Interme¬ 
diate, or Zone of White Pine {Piniin moniieola)-, the Upper, or Zone of 
Subalpine Pn {Abies lashcar^a)-, and the Orest Line, or Zone of White- 
barked Pine {Finns uJbicauUs). 

The second classification will give us four categories: Old Growth, 
Second Growth, Young Growth, and Becent Burns. 

It must not be understood that these sections are absolute in their 
limitations. lunumeralde variations and modifications are found to 
occur when each is taken up si>eciftcally. But iu geueral they will 
stand, and are infinitely preferable to the customary “lumping” of the 
forest region into one very hetei'ogeueous mass. 

In attempting to limit the vertical extension of the coniferous forest 
zones of the Omar d’Alenes we meet at once with a serious difficulty. 
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This arises from the fact that the lower boundaries of most of the spe 
eies are ill defined. We shall find that the cause of this is the infinite 
vai’iely of climatic conditions, which is such a marked feature of the 
western extensions of the Bitter Boot Ban^»p. 

The tortuous courses of the mountain ridges and the canyons are 
the main causes of the innumerable local variations of climate. The 
mean annual temperature of any given portion of a ridge or canyon 
varies with its direction of exposure, and this does not simifiy refer to 
the cardinal xioiuts of the compass. Almost every degree of inclination 
to any of these directions involves a corresponding change in the pre¬ 
vailing temperature conditions. This occasions differences in the pre¬ 
cipitation, and, though we have no data hy which we can demonstrate 
the difference between a south and a north slope, yet it is a fact well 
established by observation that more rain and snow fall on the latter 
than on the tbrmer. 

It must here be taken into consideration that the evaiioration from 
the southern slopes is greater than from the northern, and that the 
visible effects upon the vegetation, from the same amount of rain and 
snow, would therefore be less on the meridional sections of the ridges 
than on any of the others. It is not temperature conditions alone which 
influence the precipitation. There is another very potent factor to be 
found—the mechanical impact of the wind. Let anyone who doubts 
this go to the summit of some of the high ridges, say from 1,500 to 
iijlOO meters (5,000 to 7,000 feet) altitude, and remain there during a 
rain or snow storm. It will be seen then that a large quantity of the 
air which is driven against the southern face is deflected upward wilh 
great force and velocity, carrying with it enormous quantities of clouds, 
which sink and are thickly massed as soon as the calmer and cooler 
north or lee side is reached. The rending asunder of the cloud masses 
by this upward current diminishes the amount of moisture precipitated 
from them. Part of the deflected air aud clouds will, if the ridge is 
high enough, pass through the low gaps or saddles in the mountain. 
The heavier growth of timber in these saddles than elsewhere in the 
neighborhood is duo to this rather than to the drainage from the higher 
jiails of the ridges, which would not flow toward the depression unless 
the dip of the strata favored it. The jilienoiuenoii which I have desig¬ 
nated the dominant precipitation point plays a part here; but however 
much this may vary from year to year the condition of the forest as a 
whole proves that there is a general mean in it, and that the variation 
is not sufficient to exert a iiermaiieut influence in the disti'ibutioii of 
the species. 

Prom a consideration of these climatic conditions we shall not he sur¬ 
prised to observe the poorly defined vertical limits of the Ooeur d’Alene 
conifers, and as great humidity is the predominant climatic feature of 
the region, we may expect the species of the elevated portions, which 
can endure these very conditions, to descend to low levels. On the 
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contrary, the trees of the lowlands thriving only in drier air and soil 
would not e.s:teiid far upward, and, in point of fact, we ilnd that the 
upper limits of the coniferous zones are far better delliied than the 
lower. 

The Gteur d’Aleues possess no proper foothill region, unless the 
small area to tlie east of the north end of Lake 0<our d’Ahuie can be 
so called. If there were a central ridge whose slopes were coni in nous 
with a lower or plains region, the diversity of climatic conditions now 
experienced would not be met with inside the Occur d’Alene triangle, 
and the forest zones would be far more readily defined. 

I will now pass to the question of the limits of the forest zones and 
the features which give the distinguishing character to each. 

ZONE OF YELLOW PINE. 

There is first the Lower, or Zone of Yellow Pine. This is at the 
present time by far the most important from a lumberman’s point of 
view, as, owing to its accessibility, it supplies the larger portion of the 
logs sawed into lumber. The princii)al npjier and lower limits of its 
vertical range are between C.IO and 850 meters (2,100 and 2,800 feet). 
It 2 S marked byits ojieii character. The treas stand farai>artand there 
is but a sparse undergrowth, generally made up of species of OpulaHter 
aud Jlosn, Holodiseus cliseolor, Ceanothus sanguiuem^ and an occasional 
ThiladeljiliuH JetcMi. The ground is covered with a fair, sometimes a 
very luxuriant, growth of grass, jmincipally species of aud Poa, 

with occasionally an area of sedge —(Jarex geyeri. There is not much 
fallen timber. Where the gi'owth is pure the forest is park-like aud 
has a clean and open appearance. 

Usually, however, the growth is mixed, and here and there among the 
yellow pines are more or less extensive groves of Douglas spruce, white 
fir, aud the lowlands form of the black pine. In low or moist places 
will be found the tamarack. The Douglas sprudb sometimes replaces 
the yellow pine to the extent of 7.") to 80 ])er cent, and the black ])ine 
occasionally crowds it out altogether. In such cases the forest growth 
is dense. A heavy stand of these species is a sort of transition ground 
to the next section. The undergrowth will be the same as that of the 
typical yellow-pine forest, but in addition there will be a multitude of 
young trees of the white fir, so crowded that the larger number will 
never develop beyond mere shrubs. 

The number of trees to the acre varies so greatly that it is almost 
impossible to give, even approximately, an accurate estimate. I should 
consider that in a yellow-pine forest untouched by the ax, 20 to 30 
trees of Pinus jgonderosa or of Faeiidotsuga, 70 cm. (28 inches) and 
upward in diameter, would be a fair average. Where the timber is 
mix^ the diameters of the trees will average much less and the num¬ 
ber is greatly increased. Thus iu a black-pine grove an estimate of 
1,000 to 1,200 to the acre, 15 cm, (C inches) and upward in diameter, 
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would not be at all excessive. Tlie limits of the Zone of the Yellow 
Pine oie inllueuced us much or more by the amount of th(‘ animal iire- 
cipitatioii as by altitude. The jionderosa ihiie will not endure excessive 
humidity; thercfoie the area covered by this section is the one upon 
which less snow and rain falls than any other in the Ooour d’Alenes. 

ZONE OP WHITE PINE. 

The next section is that of the White Pine, lii this zone occur the 
heaviest and densest forests of the Oanir d’Aleiies. Its vertical range 
lies between 900 meters (3,000 feet) for the lower and 1,400 meters 
(4,000 leet) for the upper limit. As the mean of the extreme altitudinal 
limit of the yellow pine as a tree is about 1,200 meters (4,000 feet), we 
iiud more or less of an overlapping of the White Pine Zone by that of 
the yellow pine. The areas on which the White Pine Zone reaches its 
best development are all the wet stream valleys and the mountain slopes 
with a northern oxposuie. While as a whole the predominating species 
in this section is the white pine, we seldom lind it forming pure growths. 
Accompanying it are the majority of the conifers of the Coeur d’Alenes, 
and some species find heie their gieatest development. These are the 
cedar, Bngelmann’s spruce, Douglas spruce, white fir, and Mertens’s 
hemlock, Western larch in the lower pai ts of the zone, and the moun¬ 
tain form of the black pine in its upper. 

The distinguishing feature of this zone in its vegetative aspect is 
the denseness of its growth and the great height of many of the trees. 
The stand of forest is very close; there is a vast amount of vegetable 
debris, decaying trees, fresh and old windfalls piled upon one another, 
brokeu-oif tree toi)s, and young trees bent over by the snow and form¬ 
ing impenetrable thickets. Very little graSvS, more often none at all, 
grows on the ground, which is heavily covered with a humus reeking 
with moisture and topped off with a growth of mosses aud liverworts. 
Multitudes of fungi ai^* everywhere, representing nnmerous species and 
genera. In the fall of the year the ground is fairly carpeted with them. 

Densely tangled masses ol‘ underbrush abound. The shrubs that 
form these are commonly various siiecies of willows aud alder, thorn, 
mountain maple, red cornel, the holly-leaved buck brush {Pachputima 
myrsinites), aud species of older. 

The number of trees per acre is always considerable, but varies widely. 
A fair estimate i)er acre for the bottoms of the cauyons wouhl be COO to 
7#0 trees, with diameters from 25 cm. to 60 cm. (10 to 24 inches), and 
2,000 to 3,000 trees, with diameters from 15 cm. to 25 cm. (6 to 10 inches); 
of saplings there are often tens of thousands on the same space in 
addition to the larger growth. 

ZONE OP SXIBALPINE FIR. 

The third section is that of the Subalpine Fir. Its vertical range 
lies between 1,500 meters (4,900 feet) fbr the lower limit to 1,700 meters 
(5,600 feet) for the upper. The boundaries of this zone are intended-to 
7203—No. 1-5 
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include tlie area upon wliich tbe subalpiiie fir forms more or less 
extended forests of nearly pure growth. The altitudinal limits ot the 
species are very much greater. This zone is always upon the high 
slopes and summits of the ridges where an abundance of snow falls and 
the drainage is good. It is marked hy its open character. The under¬ 
growth of shrubs is mostly conftned to the saddles and northern slopes, 
and consists of huckleberry shrubs, mountain ash, alder, and nienziesia. 
The trees stand widely apart, and when there is no undergrowth the 
ground is heavily carpeted by the bear grass. The ai)peurance of the 
forest then is that of a park. Occasionally the undergrowth, especially 
in the saddles, is entirely made up of saplings of this fir. In such cases 
the young trees stand so close that it is impossible for a man, even on 
foot, to make his way through them without a liberal use of the ax. 
There is but little fallen timber in this zone. The trees are short and 
firmly rooted and do not topple over easily. Various species, whose 
range is mostly at lower elevations, extend into this section, but seldom 
grow to large size. Such are the Douglas spruce, Engelmann’s spruce, 
and the white and black pines. 

ZONE OF WHITE-BARKED PINE. 

The Orest Line Zone is the uppermost of the forest di\d8ions of the 
Ocem* d’Alenes. It is composed to the extent of 85 per cent of two 
species. They are Patton’s hemlock and the white-barked pine. The 
lower limit of its range is 1,700 meters (5,600 feet) j the upper would 
doubtless be the timber line did any such exist in this region. The 
forest here is not continuous. It occurs in large or small groves 
separated by grassy tracts. Very often over large areas but scattered 
individuals occur. There is not much undergrowth. Some huckle¬ 
berry shrubs and the two species of mountain ash {Sorhun smnbucifolm 
and S. occidentalis) which occur in this region constitute Iho greater 
part of this. Very few windfalls are seen, and in general tlie forest is 
park-Hke, as in the zone below. By reason of its exposed position a 
great deal of the gronnd in the Orest Line Zone is rooky and the soil i)oor. 

The second classification of the Ooeur d’Alene forests is based upon 
tne age of the majority of the trees, those which form the bulk of the 
timber growing upon any particular area. This is wholly dependent 
upon the time that has elapsed since the forest was burned, and while 
altitudinal limits have nothing to do with this we shall see farther on 
that by fhr the largest and most destructive fires occur iu the Yellow 
and White Pine zones. The four subdivisions I will define thus: 

Old Growth .—^Areas on which no fires destructive to the fore.st 
growth have occurred within the past two hundred years. 

Second Growth .—Areas which have been wholly or partially burned 
over inside of two hundred years, but on which no fires have occurred 
within the past seventy-five years. 

> Young Growth .—^Areas on which the timber has been destroyed by 
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fires within seventy-five years, but where none have occurred during 
the past thirty-five years. 

Iiecent Burns .—Axeas burned over within the last thirty-five years, 
and on which the destructiou of the timb(*r has been from Co per cent 
to total. 

The Old Growdh covers the smallest areas in the Oceur d’Alenes. It 
is most common in the Orest Line and Yellow Pine zones and least in 
the White Pine, for reasons to be stated farther on. 

The Second Growth comprises the major portion of the growing 
timber fit for lumbering purposes. It is most abundant in the White 
Pine Zone. 

The Young Growth and Pecent Burns are move plentiful and of 
larger extent in the White Pine Zone than elsewhere. 

FOREST DESTRUCTION. 

Under this head we will consider the agencies which are now ojierat- 
ing to destroy the forests of this region and the remedies which, if 
applied, would have a tendency to check them. 

The remarks to follow will in a large measure fit the conditions 
which prevail throughout the forest regions of Idaho, Washington, and 
Oregon, and if the remedies to be proposed would secure the <lesired 
result here they would do the same elsewhere where like circumstances 
exist. 

The Omur d’Alene forests are in process of rapid and total extinction. 
The slow agencies of nature which are constantly destroying but as 
constantly replaoiug are augmented by the efforts of man, who, with all 
the means of destruction at hand, tears down the work of centuries, 
hut gives uo thought toward the rebuilding of the fabric. 

The forests of the (Jeeur d’Alenes in all the accessible portions are 
becoming mere skeletons of their former state, and soon the last vestiges 
will he swept away and nothing remain but blackened logs and stumi)s 
to mark the former site of the densest forest between the Cascades and 
tbe Mississippi. 

The popular mind, fostered by the uewRpai)ers of the West, refuses 
to believe that the forest region of the Pacific !51oi)e is other than inex¬ 
haustible. It is a most peruicious idea, and one whicli is largely respon- 
sible for the apathy of popular opinion upon forest preservation in the 
West. Journals and newspapers in every section, in uttemi)ting to 
exhibit the natural advantages of their several localities, null, if in a 
forest regiou, invariably lay stress upon the inexhaustible supifiy of tim¬ 
ber fit for lumbering and other purposes, absolutely iguoring the fact, 
patent to every careful observer, that iu a country so rugged and diffi- 
cnlt of access as that formed by tbe ranges west of the Continental 
Divide only a very small proportion of the forest covering can be 
reached economically, and that the accessible localities are being 
denuded as rapidly as the ingenuity au'd carelessness Qt the inhabitants 
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can acconiplisli it. So far as tlie riciir cVAleues are concerned, the r()re.>t 
is fast disappearing, a small i)ereentage into lumber, but most of it into 
smoke and ashes, and ^‘enerations will pass before' what has been and 
is being destroyed can be replaced, even with the most lostering care, 
upon the denuded areas by the fleiieral (lovernment or by indi\iduals. 

It is about thirty four years since the CNeiir d’Alenes became at all 
accessible, by the construction of the Mullan road. The age of the 
Young tlrowth. upon hundreds of thousands of acres proves that the 
forest, at lea'.t in the Yellow and White Pine zones, was practically 
intact before that time. Tpon the completion of the road a constant 
stream of immigration i)oured into Oregon and Washington by this 
route. The heav 3 ’ and dense timber through which the road led for so 
many miles gave a gloomy asi)ect to the region, and the torch was 
freely applied ‘‘to let in more air and sunshine.” The dry season was 
the time of year when the immigration was the heaviest; that was also 
the time of year when the forest was in prime condition for burning, and 
that advantage was taken of this circumstance the large tracts of young 
growth attest. 

The next well-marked epoch in the annihilation process came with 
the building of the Northern Pacific Paih’oad. The right of way W'as 
cleared by five whenever the timber was in a condition to burn. I passed 
over this road in September, 1883, and there were then two almost con- 
tinnous ]ine.s of lire along tlie track throughout Idaho. It is true the 
road did not run through the ('ceur d’Alenes. The fires were in the val¬ 
ley of the Clark Fork, but they extended from that region into the basin 
of the North Fork of the Occur d’Alene and wrought immense destruc¬ 
tion there. 

The next and last stage, which is still in active operation, came wdien 
the great ore deposits in the Occur d’Alenes were discovered. Thou¬ 
sands of prospectors flocked into the country then, and the forest fires 
raged in hniidreds of localities to clear away the dense growth of tim¬ 
ber and shrubs, which very mateiially iiiterfeired with the work of tlie 
prospectors seeking the mineral-bearing lodes. As the mines began to 
develop, fuel and lumber were needed. The choice parts of the forest 
were cut into, debris took the place of the green tree, and fire, coming 
later, finished what the ax had spared. In 1884 I passed through the 
Occur d’Alenes into Montana. In sxiite of the many previous fires, 
thei-e were miles upon miles of primeval forest. In this year (18<J5) tilong 
the same route there was not a single foot that the fire and ax had 
not run through and the larger quantity had been uselessly and totally 
destroyed. The site of the former flourishing forest was now occupied 
in part by a mass of blackened stumps and overthrown trees, in yiart by 
the debris left behind by the sawmills, long since departed, for there 
were no more logs to saw, and in part by coarse weeds or a struggling 
young gi-owth endeavoring to gain a foothold along the steep moun¬ 
tain sides, but invariably fired as often as a sufficiency of undergrowth 
accumulated. 
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Ill the sections where no settlements e\ist tlio ax and (he railroad 
as destructive (actors are eliminated, but the most powerful of* (lieiii 
all, the forest fire, remains and rages nncheisked. 

It is true that the needs of the people living in and developing the 
region demand fuel, lumber, etc. There would be an abuiidaiiee to 
furnish all necessary suppliers of this sort for ages to come if the forest 
n as properly used. 1 Jut in place of putting in practice an intelligent 
and careful system that would guard against waste and permit the 
growing timber to reiaipcrate, methods are in ^'oglle siudi a.^ would 
have been especially devi.sed for the purpose of laying waste as groat 
an area of forest as possible in the shortest time. 

From an intimate knowledge of the Ouuir d’Alenes, obtained during 
a residence of ten years in the immediate neighborhood, I do not hesi¬ 
tate to affirm that oO per cent of the accessible merchantable timber 
of the Ounir d’Alenes is absolutely destroyed; that of the remainder 
20 per cent 1ms been more or less culh‘d, leaving only r)0 ]>er c<mt in 
good condition. All this within a period of thirty-four years, and of 
these only twelve years represent settlement and development. 

Judging from these data, how long will the remainder last, without 
some system of protection? 

Few persons consider th(‘ time required to replace a forest of the sort 
that covered this region upon the advent of settleinonts. Those who 
are especially active in destroying it clearly never do. Let ns take the 
most commonly utilized trees for examples. To produce matur(‘ lumber— 
that is, log.s that will saw'^ economically and furnish a product reason¬ 
ably durable in character—requires for the yellow pine an average of 
175 years, for the n hite piuo a period ranging from 200 to 300 years, 
for Merteus’s hemlock an average of 275 years, for the cedar 200 to 2.10 
years, for the Western tamarack 150 years forrougli lumber, 300 to 350 
years for ilie clearer and more Amluable iiroduct, and for the Douglas 
spruce an average of 200 years. The tamarack and tlie Douglas spruce 
are cut for railroad ties while young. Few trees are lit for this ])uvpose 
under 50 years of age. A glance at these ligures will show that no 
denuded area will again produce valuable timber for generations to 
come. It may be said that there is a young growth in various stages, 
which is continually iiroducing mature trees. Acceiiting this, the (pies- 
tion ai'ises. Is this source of supply snlllcimit to meet the constantly 
growing demands? It is perlectly clear (hat it is nob Sawmills are 
eontiniially exhausting the forests in their localities and laying now 
areas under contribution. Small lumbering plants and tie-chopper-s^ 
camps are being moved from place to place to lind fresh and untouched 
regions; aud, so far as we know, uot one of the areas denuded since the 
adveut of the sawmill has as yet recuperated sufficiently to yield a 
further supply of merchantable logs. 

However raxiid the destruction may bo fcom the ax and the saw, it 
would still reipiiro a very long time to create any api>reciable Avant of 
suitable lumbering material on the Pacific Slope if only these two means 
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\ 7 fre employed, liiit added to tlieiii are the iires, and tlioy spare neither 
old nor younf* j>ro\\ th. 

There are two inincjpal agencies by whieh growing timber is de¬ 
stroyed—the operations of uatnrc and those of man. 

The natural agencies operating in the (heui* d’Alenes are in part those 
of the jneteorological order and in ]>art those which act as diseases of 
the trees. Of the ibnner there are four, rain, snow, lightning, wind} 
of the latter, one, fungi. 

The action of rain, snow, and wind is more or less synchronous, accord¬ 
ing to season, and operates throughout the year. The lightning is more 
local, and limited to a few’^ months during late spring and summer. 
The destnndioii from the lirst three climatic agencies, resulting from 
the enormous precipitation, is immense. The vast quantities of debris 
in the shape of fallen or broken trees, -which litter the forest in all direc¬ 
tions, X)rove this. The storms that bring the rain or snow are nearly 
always accompanied by strong south or southwesterly gales. Owing 
to the broken character of the mountains, the valleys are sheltered 
from the direct force of the wind, which is only felt in all its strength 
on the high summits of the ridges. In the valleys the -wind comes in 
series of severe gusts of longer or shorter duration. The licavy rains 
loosen the soil and humus about the roots of the trees, and tlu'ir great 
height affords a leverage by which the largest tree is easily overthrown 
hy a comparatively small exertion of force. The ease with which a 
tree is thrown down depends, also, largely -upon the depth to which the 
roots i)enetrato. There are but two species of conifers of general occur¬ 
rence in this section which strike root deep enough to offer a fair degTee 
of resistance to the wind. They are the cedar and Western tamarack. 
The cedar is short in stature and does not offer much leverage; the 
tamarack grows tall and. as it does not reatlily yield at the root, ivS 
frequently' broken off in the trunk. We therefore find the greatest 
destruction due to these agencies in the Intermediate or White I*ine 
Zone. 

The operation of the phenomenon that I have named the dominant 
precipitation ])oint (see page 15) is shown here. It has already been 
mentioned that the winds which accompany the storms are felt through¬ 
out the valleys as powerful intermittent gusts. The greater number of 
these arc observed to have a certain determinate direction for eacli sea¬ 
son, brt'-aking dowji the forest persistently and re])i‘atedly in tlu^ same 
locality during successive storms and leaving other i)orlions untouched. 
As the ridges by thdr trend determine in the deflection of the air cur¬ 
rents the angle of impact of the wind in the valleys, it will be readily seen 
that a change in the general direction from which the storms come will 
involve a corresponding change in the deflection of the air into the 
valleys, which, in turn, will .spend its force u)>on another part of the 
forest. If the storms came always unalterably from the same point, 
we should have long, tortuous passages cut through the forest in certtuu 
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directious, but owing to tbe oscillating movement of tlie point from 
wbicli tbe storms coiiio we bud areas which have be(‘n partially denuded 
in all stages of repair and others which show all degrees of destrucstioii. 

Tbe agency of snow in destroying the Omur d’Alene forests is seen 
in the great number ol‘ broken trees, both young and old, which one 
meets constantly in traveling through tlu' timh(‘r. To successfully 
resist the snoujitis necessary the tree should have a vertical stand. 
Kveu a slight degree of inclination is pretty sure to end in the uproot¬ 
ing of the individual by the weight of the snow which will accumulate 
on the crown during the storms of early winter. 

Snow slides occur at various places, especially around the high, hare 
peaks—such as Stevens, Wiessner, and Sunset—^but they are insig¬ 
nificant and not at all dangerous, except where the timber has been 
destroyed. The occurrence of destructive snow slides in the settled 
portions of the Oceur d’Alenes is a direct consequence of forest destruc¬ 
tion in those localities. On the areas where it is untouched no slides 
can occur. The snow is firmly held, melts slowly, and there are no bare 
spots on the. slopes or on the summitvS where a loosened mass can acquire 
momentum. 

The lightning operates by following the trees to the earth and firing 
the humus, or, in cases where they are dead and standing, the trunks 
or limbs ai'e set on fire, hlanyof the fires which rage in the Ocenr 
d’Alenes are ascribed to this cause. The supposition, however, is in 
the main fallacious. There are occasionally during summer high 
winds accompanied by electrical phenomena, lightning and sometimes 
thunder without rain. If lightning strikes a tree during such a storm 
and fires the humus, there is a probability of a forest fire. The largest 
number of electrical storms, however, are accompanied by downpours 
of rain which drench the humus and the foliage of the conifers so 
thoroughly that they can not, burn. 

Diseases of the trees come last among the more prominent of the 
natural influences which destroy the forests in the theur d’Aleues. 
They are the results of the attacks of various kinds of fungi. Every 
species is subject to them, but t.ome more than others. Of the varie¬ 
ties that are particularly useful the white pine is, perhaps, mor(i liable 
to such attacks than any other. (Ireat bodies of this pine are often 
attacked simnltaueously over considerable areas by some obsc.uro fun¬ 
gous disease and invariably succumb. 

We come now to the cause of the most extensive depv(‘dations on 
the growing forest—man. lie employs two potent weapons, the ax 
and saw and fire. The methods and the motives of and for his work 
on the timber are infinitely varied. Among the former, sawmills and 
logging operations stand xweemineut. There is not now as much activ¬ 
ity in these industries throughout the Cuuir d’Alenes as there formerly 
was. The reason for this is partly to bo found in the diminishing 
supply near the centers of consumption and partly in the failure of 
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various parties to obtain the timber-cutting i^erniits tljey have sought, 
which, if granted, would have opened up to them the best i)ortions of 
what yet remains comparatively untouched. There are now no very 
large sawmill or logging concerns in o])ei'ation in the Coem' d’Alenes. 
The largest and most mimeroua are at Ilarrison, at the outlet of the 
Cceur d’Alene Itiver into Lake Cumr d’Alene. They obtain their logs 
partly from the St. Joseph region, partly from the (’oeiir d’Alene and 
North Fork valleys. At Cataldo, J kilometers (1.7 miles) above the 
old Coeur d’Alene Mivssion, there was until three months since a mill 
for the manufacture of shingles. They obtained their logs wholly from 
cuts along the valley of the North Fork. This i^lant burned down and 
is not yet rebuilt. There are, or were recently, a few small mills in the 
valley of the North Fork sawing lumber for local demands, also a few 
in the South Fork, all mere portable concerns. There are ]io sawmills 
in the St. Mary basin and none in that of the St. Joseph. In the 
former no logs are cut above tbc point where the river enters the canyon; 
on the St. Joseph logs are cut wherever opportunity is afforded. The 
large sawmill lately built at Spokane, Wash., will in the near future 
make itself felt as a consumer of the Omur d’Alene forests. 

Among other demands w'hich make serious inroads into the timber are 
those for railroad ties and telegraph poles. None but young trees 
are used for these purposes, and none of larger diameter than can be 
used in their fall diametral growth. The telegraph poles are cut alto* 
gether from the cedar, the railroad ties from Douglas spruce and tam¬ 
arack. None are sawed except bridge and switch ties; the others are 
hewed from the tree. This makes the employment of large trunks for 
this purpose impossible. As ties made frmn the soft timber of tlie 
Pacific Ooast conifers are not durable when placed in contact with the 
soil, they soon decay and require fi-equent renewal. Yast quantities 
of young timber are continually cut to moot this never ceasing demand. 

In logging, or cutting timber for any purpose, uo attempt is made to 
spare the forest. A tree is felled in the direction which will be most 
convenient, without regard to the number it will crush in falling. The 
best parts only are used—tops, etc., are left to rot where they fall. The 
tie-chopping camps are the worst in this respect. As they can ntilijco 
more of the trees in a given space than the loggers, they also leave 
more tops and litter behind. This furnishes an excellent nidus for the 
coming forest fire to work in. Wood choppers, if in a region where 
trees are plentiful, pursue the same method. The straight, clear parts 
of the tree only are utilized; the crown is rejected, because it splits 
harder and requires time to trim up. 

The clearings made for agricultural pni'poses really are the least 
destructive of timber, though one would suppose it would be the reverse. 
That is because it is an impossibility for one man to clear a farm in the 
White Pine Zone of sufficient size to suppoii; a family within the time 
of one generation. The clearings are mainly confined to the Yellow 
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Pine belt, and wlien settlemeiitn are made Avitliin tlie White Pine J^one 
the open meadow lands are universally clioson. 

We come now to the most destructive oi* all the inoans used in exter¬ 
minating the forests not alone of the Oanir d’Alene region, bui of the 
Pacific Slope in general—the element of fire. The forest lii (‘S of the far 
West are very dillerent nilairs from those that ravage the upper Mis¬ 
sissippi Valley or the Eastern States. Did they carry with them the 
same menace to life, we should soon sec concerted efforts to abate 
the evil. Forest fires have always raged in the 0(cur d’Alenes. The 
oldest growth of forest shows blackened stumps buried under the 
accumulated d6bris of centuries. When one dig.s down in the soil 
charred wood is often turned up from the depth of 1 inetei’ (40 inches) 
or more. The forests of the past were doubtless fired in the main by 
the Indians, accidentally or purposely, or both. The areas, however, 
which were burned over each season were insignificant; in most sec¬ 
tions fires manifestly did not occur during ccuturies. 

The action of the fires in each of the forest zones is in a maimer 
peculiar to each section, depending upon the means whereby it spreads. 
Its destructiveness, always considerable, is proportional to the amount 
of humus which covers the ground and to the free or interrupted 
access of a draft or wind. The fires of the White Pine belt are by far 
the most destructive from every point of view and very much more 
numerous. Owing to its sheltered sitiuitioii, the pi’ogress of fire is 
here slow. It is not dillicnlt to walk away from a fire as it advancOwS. 
One can ride through a burning forest, as 1 have done many times, and 
suffer no other inconvenience than a covering of ashes and dust, A 
slight amount of clearing around a cabin or house is ample protection. 
It only becomes dangerous in the rare instances when a high wind fans 
the liamos, or when the fire runs through an area previously burned 
over on which the dead timber is down. It then soraetinu's cn‘at<‘S 
a strong draft or suction of its own, which sends the llaiues through 
the forest at great speed and annihilates everything in its way. Such 
instances are rare, and the fury of the sea of llai)U‘ is soon over. 1’he 
quiet and slow burning is the rule, ami but for the volumes of ascmul- 
ing smoke an observer at a distance would not suspeed the ])erhaps 
near presence of a great forest tire. 

The fi.re in the White Pine belt spreads principally by burning the 
humus. There is a covering of this material ranging from 1 cm. (l.fi 
iuche.s) in depth to 60 cm, (20 inches) or more. This rarely buims with 
a flame. It is a process of slow incineration of the uuish at a rod heat. 
If the fires ran through the forest with the same speed a.s in the East, 
every vestige of timber would luive been swept off long since. After 
the fire has once obtained a firm lodgment in the humus it becomes an 
exceedingly diilicnlt matter to extinguish it. I have known it to bum 
continuously for two months under the snow. As the line of inciner¬ 
ation spreads through the forest, it oncountors the roots of the trees. 
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lu tlie majority of instances these are not burned, they are simply 
cooked, and the lower i)ortion of the trunk, which is always more or less 
buried in a mass of dead and decaying pine needles, suffers the same 
fate. Only when a tree is reached having pitchy roots or gum cracks 
does it burn up, and then seldom comi)letely. 

The fire-resisting power of the trees, both in species and individuals, 
varies greatly. The factors of safety lie in a thick, nonresinoiis bark 
and in roots which i)enetrate deeper than the lower limit of the humus. 
Among the trees that occur in the Wliite Pine belt the Douglas si)riice 
resists fire the longest and Mertens’s hemlock the least. 

The fires in the Yellow Pine Zone spread with greater rapidity than 
in any of the other sections. The country is open and the ground 
more or less covered with grass, through which the fire runs. As the 
growth of grass is thin, the duration of the fire in any locality is short, 
and neither the yellow pine nor the Douglas spruce suffers very much 
the first few times. Where dense groves of black pine and tamarack 
exist there is a thick layer of pine needles, and the effects of the fires 
on them are much the same as in the White Pine belt. When the fires 
occur among the subalpine firs or along the crest line of the ridges, 
there is commonly a strong breeze accompanying them and fanning 
the flames. A clean sweep is pretty apt to be made in such cases. 
The subalpine fir does not well resist the fire, as the resin vesicles in 
the bark burn readily and cook the wood. 

The after results of a fire on the timber are various. In the White 
Pine belt every tree that has been exposed to a fair contact with the 
smoldering, redhot humus dies. In the Yellow Pine section the tam¬ 
arack and Douglas spruce trees that survive are almost certain to 
develop gum cracks, which unfit large portions of the ti’ee, if not the 
whole, for use. The yellow pine develops pitch streaks and spots 
where the fire has touched the bark most severely, but in general this 
tree, owing to its very thick and uoiiresinous bark, suffers less than 
any other si^ecies. The gum cracks and pitch streaks whicli come as 
the after eft’ects of the fires, even if the ti’ee is not killed, pave the way 
for a burning of the individuals so affected at the next conflagration. 

Tlie trees in the White Pine belt soon begin to decay after the fire 
has passed through. The hemlocks always rot first at or closely 
below the lower portion of the crown of the matiu’e trees, the others 
at the root. Two or three years after a fire the tops of the hemlocks 
begin to drop off and the tall, dead spires of white pine, spruce, fir, 
etc., begin to fall down. In six or seven years from the time the fire 
first swept through there is a sufficiency of debris on the ground to 
furnish material for a ff’esh conflagration. In tlie meantime a growth 
of saplings has sprung up, and the forest has become so dense with 
the mass of uprooted trees and vigorously growing saplings as to be 
quite impassable. For the second time fixe is applied. There is now 
no humus, only woody litter. The fire, fanned by the free access of 
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the ah' over the deiuided area, burns fiercely, and windfalls, standing 
(lead trees, and young growth are all swept away together, leaving 
nothing but a light covering of ashes and a few blackened stuinps- 

lu the Vcllow Pine section, as before explained, the trees are not 
fire-killed as extensively as in the other sections, but the action on the 
y<ning growth is the same. The second tiro therefore frustrates any 
attempt of nature to replace the cut otf or burned up older growth by 
a new one. 

The forest is replaced by nature abundantly and surely if not inter¬ 
fered with. Within a few months after a ‘‘first burn” of a forest area 
ill the White Pine Zone, there will be seen young plants of various 
species of willow and ceanothus springing up in great numbers from 
the denuded soil. In places where the humus was not totally destroyed 
seedlings of difierent kinds of conifers Avhich grew nearest the burned 
area begin to show themselves. After three or four years the shed and 
decaying leaves of the willows, ceanothi, and the annuals that are com¬ 
ing in have formed a very thin humus, which appears to be essential to 
tbe germination of the seeds of the conifers, which now increase rapidly, 
and in a few years the shrubby vegetation has given place to a thriving 
young growth of trees. At the same time most of the dead timber 
killed by the previous fire has fallen down. 

When the timber is removed by a second burning, the barren soil 
parts more readily with its moisture. Owing to this cause many places, 
especially those with a southern exposure, become too di’y after a fire 
to again allow the growth of conifers. We find such places everywhere 
along the valley of the South Pork, the upper St. Mary, and in the 
zones of the Siibalpine Fir and the Crest Line. The wide expanses of 
grassy slopes at high elevations are probably due to the exsiccated 
nature of the soil during the summer mouths. One sees old burned 
vstanii)s ill many localities at these elevations, and their presence proves 
incoiitrovertibly the existence of a heavier forest growth in i)ast times. 

It would bo practically impossible for human elibrts to replant suc¬ 
cessfully any considerable portion of the burned forest tracts in the 
0<XMir d’Aleiies. lu the first place, the ground must be sheltered from 
the direct rays of the sun, not only to permit the germination of the 
seed, but also to retain a sulUciency of moisture during the dry season. 
Next, the seedlings or saplings must stand close enough to resist the 
cnishiug efi'ects of the great quantities of snow piled on them during 
the winter. < )bservation proves that a dense growth does not suffer in 
the aggregate from tliis cause as much us one that is open. 

On an acre of ground in one of the sections where the forest is in 
lirocess of restoration a half million seedlings Ifi om. to 20 cm. {6 to 8 
inches) high is a common occurrence. On shady slo}>es with a northern 
exposure I have seen them set so closely that every acre bore millions. 
Young trees 4 to 6 meters (13 to 16 feet) high form such dense gi'oves 
in many places that it is impossible to force one’s way throngb them 
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witliout clioppiii^. is only by gi-owinj; in sneb masses tliat the spe¬ 
cies in tlieir early stage staiicl a cliauce to survive tlio destructive forces 
of Avind and sno'W. 

In tlie belt of Yellow Pine there is always more or less of a grassy 
covering, which is replaced very soon after being burned. This acts the 
part of the humus in the White Pine Zone and favors the germination 
of seeds. 

The species of conifers that come up over the burned areas are the 
same as those which grew there before, the only variation being in the 
relative liumber of iudividuals of the various kinds upon a certain 
measure of ground. Thus, upon a piece of bottom land previously 
covered to the extent of 70 per cent by the white pine and hemlock the 
black pine may come in and form perhaps 90 per cent of the total 
stand, or hemlock may crowd everj^thing else out on the slopes, or 
the white fir do the same. This, however, is not lasting, for eventually 
the same balance which existed before the fire is restored. 

The principal causes of forest fires in the Coeur d’Alenes are pros¬ 
pectors, railroads, timber cutters, farmers, camping parties, and 
maliciousness. 

First come the prospectors, as the originators of the larger number 
of fires. The deuse forest and the deep humus covering the soil arc 
great hindrances to prospecting. To clear away these and expose 
croppings or float” from the mineral-bearing veins which may exist 
in the neighborhood the forest is fired. When a mineral claim is 
located, it is customary to employ fire to help in stripping the ground, 
if heavily timbered; that it spreads does not matter, in fact no attention 
whatever is given to it. When it is considered that the ('umr d’Alenes 
are seamed with rameral-beariug lodes, that many men are engaged 
throughout the summer in searching out these veins, and that they 
never hesitate to fire the forest to expedite their work, it need surprise 
no one that every season hundreds of forest fires are started in every 
section where mineral is known to exist. While each of these may not 
cover an extensive space, coUectivelj’ they form a very large area. The 
first burning, however, does not suffice'for prospecting purposes. Tlie 
fallen trees soon render the country more difficult of access than over. 
It is only when a region is given a second burning that the ground 
is well cleared for years to come, and the prospectors know tliis only 
too well. 

Raih’oada come next as the originators of fires. IS’o line is ever con¬ 
structed through the timber that is not flanked by two strips of forest 
fires .so long as the timber lasts in proximity to the road. During the 
time of construction the right of way is cleared by fire whenever prac¬ 
ticable; it spreads fifom the construction camps, and no efforts are made 
to check it, except so far as relates to the safety of that particular camp. 
When the line is in operation, sparks from engines—^uever provided 
with efficient spark arresters—start extensive conflagrations. Both 
sides of an embankment a few years old, and the partially or wholly 
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cleaml right of way always support large quantities of herbage iu the 
shape of annual and i)eveimia] plants. In late siiminer all this is like a 
mass of tinder, ready to burst into dame upon tl)e ai^plieation of a spark. 
The lailroads themselves often suffer severely from the (ire, kindled 
through their own carelessness oi* negligence. Ilridges are burned, 
ties and ivood <lestroyed; still, little effort is put forth to check the evil. 

Timber cuttei'S come next as factors iu tln^ destructive jjrocesses. Jf 
they do not absolutely kindle as many fires as do those we have already 
noticed, they certainly contribute more toward the effective preparation 
of the forests for the coming conflagratious than do the others. The 
forests are filled by them with litter iroin the cut trees, the upper ])or- 
tions of the trunk and the crown, which are never utilized; broken and 
splintered trees of all ages and sizes, destroyed by the careless felling 
of the trees that were used; large trees cut down and sawed into logs, 
but rejected for various reasons; in short, all the debris a large dense 
forest will furnish. Such a mass of inflammable substances gives an 
excellent opportunity for a hot, destructive fire, and it is sure to come 
sooner or later. Occasionally fires are set to cover up plunderings of 
trespassers upon the i)ublic timber, and they are common enough in all 
localities where large quantities of lumber aie cut from x)ub]ic lands. 

Settlers upon agri(*ultiiral lands within the forest areas do their share 
toward needlessly destroying the timber. We will cvclude all fircvS 
set for the purpose of clearing the land to render it tillabh'. It never 
stops here, however, except by accident. If the conflagration si^reads 
fi’om the clearing to the neighboring forest, no one tries to stop it or 
cares in the least how far it extends so long as it does not endanger the 
individual’s property. The greatest danger from this cause lies in the 
sections where the settlers endeavor to depend upon stock raising for 
their support. Their summer range bere is the forest, where the grass 
growth, at least in the White Pine Zone, is evceediugly scanty. Hy 
burning tbe forest they reason that a larger supply of grass will be 
obtained. This is true, at least partially. Many fires are started with 
this object in view. 

Camping paities often carelessly neglect to extinguish their (ires iu 
breaking camp. There is a local law applicable b) tbis in the Onuir 
d’Alenes, which, however, nobody ever dreams of enforcing. 

Maliciousness adds iu a slight degree to the causes of forest fires. 
Instances are known where parties have fired the timber out of morbid 
curiosity to see it bum and to see the flames ruu to the top of the tall, 
lichen-draped trees. 

BXJIUTED AREAS. 

The forests in the Ooeur d’Alenes are honeycombed with burns in all 
directions and of all sizes. It is impossible to travel anywhere without 
meeting witli these dead and blackened remnants of what was once a 
vigorously growing forest. The saw and the ax have been as nothing 
compared with the fires. I do not hesitate to assert that for every 
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foot of lumber, board measure, put to proper uses in this re^iiou 100 
cubic feet of timber have been destroyed by the fiery element or need¬ 
lessly wasted in the tree. The burns of largest extent have been in the 
YeUow Pine districts. It would be a difficult matter to fiinl a body ol 
500 acres in the whole of this zone wfiiich has not been visited by lire 
within the past thirty-five years. If the damage done here was as great 
and complete as elsewhere, there would now be uotliing left of this but 
charred logs. Luckily, however, this, the most accessible i)ortioii, suf¬ 
fers the least. It is in the White Pine belt that we find the destruc¬ 
tion in its widest sweep. I would here call attention to the map 
accompanying this report. I have endeavored to mark on it all the 
large areas where more than 50 per cent of the growing timber is 
destroyed by fire. (Jommeuciug in the southern part with the St. 
Mary basin, we find in the upper portion of its valley an area, approxi¬ 
mately 25 kilometers (15.5 miles) north and south and 35 kilometers (22 
miles) east and west, upon which the destruction of the old growth has 
been from 70 imr cent to total. The bulk of this was burned about six¬ 
teen or seventeen years ago. A young growth has covered the ohlest 
burns, and this has in turn been destroyed over about one-fourth of the 
area. 

Coming down the valley, wo find minor burns everywhere. They 
range in size from an acre or two to tracts of 300 or 400 acres. An 
exception to this is a large tract of mostly Old Growth, situated between 
the Sautianne and a line drawn east and west through a point about 4 
kilometers (2.5 miles) south from Emerald Creek from the west divide 
to the St. Mary. Burned spots occur’ over this area also, but tboy are 
not large in the aggregate. When the canyon portion of the St. Mary 
is reached, most of the burns are on the west bank in tbe Yellow Pine 
belt. They are, as before, of varying size, dotting the country here and 
there and sepanited from each other by bauds of living forest. On the 
ea^t bank tbe open Yellow Pine belt, which follows the immediate 
vicinity of the stream, soon gives way to a section of the White Pine 
Zone, remarkable for its excellent state of preservation. This tract 
occupies the triangular space which is inclosed between the St. Joseph 
and the St. Mary on the oast and west, the i)oint of junction of these 
two rivers on the north, and the Elk range for the base in the south. 
The best and most valuable timber, as well as the easiest of access of 
all iu the St. Mary basin, is situated here and on the previously men¬ 
tioned area nortb from the Santianne. 

Coming to the St. Joseph basins, we find that tbe burns are of the 
scattered kind. Small tracts, ftom a few acres to 3 or 4 square miles, 
separated by larger axeas of green timber, are found throngbout. On 
the whole, the St. Joseph region has suffered very much less than any 
other portion of the Oceur d’Aleiies. This is entirely due to its general 
inaccessibility and rehaoteness from the highways of travel and centei's 
of population. In the low country around Lake Occur d’Alene and its 
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easterly extensions up tlic valley of the Oo‘ur d’Alene liiver wo enter 
upon the elassic grounds of the groat hums of this region. Thiougli 
this low, broken, undulating comitry oanie the two routes of the mili¬ 
tary roml constructed by Capt. John IMullan in 1851) and 1862 and in 
later years a branch line of the Union Pacific Railroad. There has 
been in consetiuence no lack of opportunity for the spread of fires, and 
the region has always been and is yet a grand starting point for the 
coullagrations which are sure to occur each summer. 

This broken region consists, topograi)hically, of the foothills of the 
basal ridge of the Forth Fork basin, the only area of its kind in the 
Omnr d’Alenes. A line drawn from Rathdnun, Idaho, to the Old 
Mission, on the South Fork of the Ooeur d’Alene River, would very 
nearly bisect it. We find here a mingling of the zones of the Yellow 
and the White Pine—an interlacing of long lobes which extend from 
the one into the other. Originally the forest was exceedingly dense 
over the greater jmrtion of this area, and being easy of access it was 
one of the most valuable parts of the region for lumbering jniri^oses. 
Hundreds of fires have sadly deoiinaied it during the past twelve or 
fourteen years. The Yellow Pine has not sufiered so extensively, owing 
to causes aheady explained, but the abutting and interlacing portions 
of the White Pine Zone have been frightfully ravaged. From this 
tract as a central point the tires have si)read many kilometers north 
and south into the adjoining mountains. Excluding all portions to 
the east of the Old Mission for the present, there is in this tract an 
area of about 50 kilometers (31 miles) from east to west and as much 
from north to south upon which G5 per cent of the forest has been 
destroyed by fire. The remaining 35 x)er cent represents yellow pine 
lirincipally. As this foothill region is especially liable to conliagra- 
tions, the inroads of sawmills, and the clearings of settlers, a few years 
longer will solve the forestry problem here. 

Proceeding up the valley of the South Pork, wo come into the center 
of population of the Occur d’Alenes. Between the fires and the saw¬ 
mills the valley is pretty well cleared of its forest. From the Old 
Mission to the summit of the Bitter Roots, a distance of 60 kilometers 
(37 miles), and extending north and south, with an average width of 18 
kilometers (11 miles), fully 90 per cent of the timber is gone. Com¬ 
paratively little of it was utilized; most of it burned up. Much the 
larger part of the valley is now entirely destitute of sizable timber. 
What is left we find in the wet canyons, where the abundance of water 
in the humus has acted as a bar against the spread of the llames. 
The young growth stands no chance here. As soon as largo enough 
and dense enough to burn it is certain to be fixed. 

Coming into the Forth Fork basin, we go away from the highways 
of travel and would expect to find a less amount of destruction. It 
would be so wei*e this tract not surrounded by a series of points whence 
conflagrations are sure to come each year, everyone eating a little deeper 
into the forest than did its predecessor, 
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Ill tlie soutlieasteru part of the basin, where the gold-bearing areas 
are situated, wo tiiid ab(ait 80 per cent of the forest destroyed. Those 
burns date partially to the time of the old ones of the South h’ork val¬ 
ley, vith which they connect in many i>laces, and in part to the confla¬ 
grations started by the army of gold seekers which overran the country 
'vshen it first liecaine generally known as a inmeral-bearing region in 
1888 and 1884. 

Going north into the basin, one eu<*ounters interrupted burns at fre¬ 
quent intervals until the northern portion is reached. Here are found 
those which had their origin in the fires kindled in the valley of the 
Clark Fork at the time the ]54orthern Pacific EaOroad was built.* The 
area covered ih not known to me, hut it is large, for the burns follow tbe 
valley of the ('lark Fork from Thompson to Lake Pend Oreille, a dis¬ 
tance of 115 kilometers (G9 miles), and the fire has eaten into the timber 
of the Xorth Fork basin in thousands of places, extending in some 
localities as much as 30 kilometers (19 miles) southwest from the river. 

Changing to the western side of the Horth. Fork basin, we come to 
the burns which have had their origin in the mining camps on the east 
shore of Lake Pend Oreille. A striii of couutry 45 kilometers (30 miles) 
from north to south, and averaging in width from 8 to 16 kilometers 
(5 to 10 miles), has been laid waste here to the extent of about 75 per 
cent. 

Going farther south, we reach the nortliern limit of the burns which 
have come from the region of the Coeur d’Alene valley. They have 
not penetrated very far into this part of the North Fork basin. Owing 
to tbe slow progress of forest fires, the spread of one having its origin 
in the South Fork valley, or along the Mnllan road, would only, except 
in unusually dry seasons, reach this part before the quenching fall rams 
commenced. The most valuable portions of the growing timber are 
found here upon an area which extends eastward to the main river and 
norriiward to the central sections of the basin. I estimate that upon a 
tract of about 400,000 acres 10 per cent of the forest is destroyed by 
local burns, an insignificant amount when compared with the condition 
of the timber in other localities. 

lu estimating the percentage of timber destroyed and standing it 
is pertinent to consider what amount of merchantable timber of the 
different species of conifers gi'ows upon an acre. This varies so greatly 
that it is difficult to give even an ai)proximately correct estimate. I 
would consider for the best class of bottom lands in the White Piue belt 
an average of 30,000 feet, board measure, to the acre a low estimate. 
It might be divided tlms: 


reet. 

White pine. 17,000 

Douglas spruce. 4 qoO 

Tamaraok. o qoo 


Cedar, spruce, etc... qPq 

Where cedar predominates it might rise to three or four times this 
amount. Tins estimate includes only trees fit for saw logs. 
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In tlie Yellow Pine Zone a fair acreage would be 7,000 feet, board 
measure, divided about equally between yellow pine and Douglas spruce 
to tbo extent of 75 per cent, tbe remainder tamarack. However, as 
belbre remarked, the conditions of the forests are so unequal, owing to 
climate, etc., that no just estimate as to the total amount any particular 
area carries can be made from a general average. 

The accessible portions of the Occur d’Alene forests theoretically 
include the whole; practically they do not. The amount that can be 
reached will always depend upon the urgency of the demand and the 
priced of the forest products in tbe particular region. There are no 
physical difficulties in the way of gaining access to all parts Avhich. 
cau not be readily overcome; the cost is the main factor. The lotal of 
the bottom lands in the valleys and canyons is probably not the one- 
hundredth iiart of the superficial area of the region. 

The futiu’e of the iorests of the Cceiir D’Alenes can be easily pre¬ 
dicted unless a successful system of adequate protection against wan¬ 
ton destruction is alibrded. If in the short space of thirty-five years 
60 per cent of the accessible timber has been totally destroyed, it 
requires no great calculation to figure out the destiny of the other half. 
It must be recollected that only twelve or thirteen years of this period 
have been marked by industrial development in the region. 

FOREST PRESERVATION. 

Putting aside wholly the (piestion of sentiment and looking at the 
matter from an economic standpoint, there is not the slightest question 
that the forests of the Oumr d’Alenes should be preserved. 

The forest should be preserved because it is a source of lumber and 
fuel. The greatest wealth of the Omur d’Alenes is in its mines. To 
exploit the mineral treasiu'es of these mountains successfully ro([uirQs 
an ade(iuate amount of lumber and fuel. 

AVhen the home supply gives out it must be imported. That means 
a very long liaul, for the forests of Montana, never extensive, are fast 
drifting toward the same condition in which the (loeur d’Aleues are 
found. We have seen that a very long time is required before a forest 
once destroyed will arrive at sufficient age to yield marketable logs. 
The young growth of the Ooenr d’Alenes will not reach this state, even 
with the best of care, within the next throe generations. There is all 
the more reason, then, why that which remains of tbe Old and Second 
growths should be xised legitimately—^that is, Avith all needlessly waste¬ 
ful methods rigorously eliminated. 

The forest should be preserved for climatic reasons. The clearing 
away of the forests subjects all the agricultural lands in the valleys to 
much greater temperature vai’iatious than they previously experienced. 
The days will be warmer, the nights colder. The increased diurnal 
temperature is no compensation whatever for the lower nocturnal. It 
means a ffieer evaporation from the soil and consecpxent desiccation, 
and a greater radiation into space of the heat that the earth has 
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absorbed during tlie day, and tlierefore more frosty nights. Not 
only are the valleys TYithin the mountains aiieeted, hut the i>hcnomena 
of frosty nights during the summer will make itself felt more severely 
in the valleys of the plains which have their head in the adjacent 
mountains, The living forest varms tho cold night air that filters 
through it during the night. As the sun nears the western horizon 
^11 a clear afternoon an interchange of air between the crests of the 
ridges and the bottoms of the valleys takes place. The cold air 
being the heavier descends, and sinks into the lowest depressions in 
the ravines and canyons. The heated air of the valleys ascends by 
the slopes. In a dense forest wheie free radiation is prevented the 
mean temperature of the several seasons vanes hut little either during 
the day or night. Let us suppose the mean summer temperature in a 
section of normal forest iu the valley bottoms to be C° 0. (43'^ F.) 
at water level iu the soil a meter or two beneath the surface. 1 think 
this temperature approximately correct fur elevations of 700 to 000 
meters (2,300 to 3,000 feet). During the night the afr temperature to 
a heighth of 50 to 90 meters (100 to 300 feet) above the surface will 
not be more than 2° 0. lower. The cold air from the crests filtering 
through such a forest is warmed near ihe eartli apd emerges upon the 
open meadow hinds at a considerably higher temperature than it other 
wise would. Fi-osty nights are doubtless averted iu many instances 
through this means and the severity of others much uiitigated. 

Tho timber should be conserved for the part it plays iu regulating 
the draluage of tho annual precipitation. Yastquantities of snowfall 
every winter iu the western ranges. Fain storms occur freiiueutly 
during the late fall and early spring and load the mountain snows with 
water. The amount thus held by the snow is sometimes immense. I 
have melted the snow on the mountaiu summits iu the month of March 
aud have found it iu some seasons so heavy with absorbed water that 
fimm a layer 18 cm. (7 inches) in deiith 3 0 cm. (3.8 inches) of water 
would be obtained. In the spring the snow disappears much faster and 
more suddenly on the open and exposed places than it does where 
afforded protection by tho shady forest. This precipitates a gimt volume 
of water into the streams and destructive freshets occur. During the 
summer the streams become abnormally low and the supply is insuffi¬ 
cient to serve the purposes for which it is needed. Alternate freshets 
and scarcity of Avater iu the streams arc the niiiversal results of the 
cutting away of the forests iu all portions of the world, and are too 
well known to be dilated upon here. In the Oceim d’Aleues and indeed 
every where throughout the Pacific Slope an element not so univer¬ 
sally experienced comes in, namely, fire. 

The streams are supplied in two ways, by springs and by slow per¬ 
colation of the water held back in the moss and humus and in the top 
soil among the multitude of roots that ramify throughout it. The 
springs issue forth from the rocks, their water representing the drain- 
dee of the nrecipitatiou that has fallen upon the crests aud rockier 
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poitious of tlie ridges jmd wliicli lias sunk into tlie cracks and crevices 
of the strata to heconie visible again at lower levels. A very large 
proportion of this water comes from the snow which falls in the zones 
of the Suhalpiue Fir and the Orest Line. The slower the snow melts 
here, and by far the laiger part of the piecipitathm these zones receive 
comes in the shape of snow, the higher will be the ui>i)er level of the 
vNater line and the more will the annual amount discharged hy the 
springs be eqpalized. 

The amount of water held hack in the humus aud top soil is immense. 
In the two zones above mentioned there is but a small depth of this, 
but ill the White Pine Zone it is very thick. This section is the great 
water reservoir of the Coeuv d’Alenes. Not only does it hold back 
great quantities of water by its uhborhtive power, hut tin' denseness 
of the forest growths prevents direct evaporation from the surface, and 
the widely spreading rootlets, together with the other ninltitndes of 
obstacles it interposes to the free flow of water in its heavily woodcil 
canyons aud bottoms, hold hack great volumes. When a fire devastates 
a region here, these oouditions are changed. The sponge of humus is 
destroyed; the mold in the top soil is hnrned oil, leaving hcliind the 
siliceous portions which do not long retain water, and the shade is 
gone, exposing the gi-oniid to the direct rays (tf the sun with their 
baking and di'siccating power. When spiing conies, the snow that 
has fallen upon the burned-over areas in any of the forest zones molts 
with great rapidity. As there is nothing to hold back the water until 
its absorption iiiro the soil has taken place, it rushes olf on the surface 
in torrents to the plains below. Tlio small qiiautitios that sank into 
the soil have drained away when summer comes, and a scarcity is the 
eoiisequence. It will therefore readily be seen that il‘ the mountaiu 
streams or lakes are ever to he utilized as reservoirs for water to irri¬ 
gate the plains areas it will he necessary rigorously to preserve the 
primary reservoirs—that is, the forests. 

It is probable that hut for one ciroumstance connecti'd with the 
climatic conditions of the Omur d’Alene forest areas there would long 
since have been ielt a very severe scarcity of water in the summer sea¬ 
son throughout the regions where tires have exterminated any consider¬ 
able portions of the growing tiralier. The feature referred to is ithe 
absence of frosts in the ground during the winler months—a condition 
which prevails even at elevations above 2,400 meters (7,000 feet). 
Owing to this the lower surface of the snow molts slowly all winter, 
aud the weight of the heavy superiucumbent mass pressing down firmly 
on the soil holds back the water and compels its absorption. 

Manifold other evils arise from the de-striic-tion of the forests. There 
are the snow slides that imjieril life and property with every recurring 
spring; avalanches of rock aud dirt that are loosened and slide down 
the steep hillsides to the bottoms of the valleys; inundations in tlie 
mountain regions and along tlieconrsos of the rivers through the plains; 
sand, gravel, and bowlders washed down the valleys and siiread out 
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over tlie Holds; new and wider stream clianiiels, cnt by the spring tor¬ 
rents, wliicjli ill narrow valleys with much alluvinm becomes a si'rious 
matter, especially along the portions of the streams which meander 
through the plains, and pretty certainly a lessened amount of rainfall 
over the plains area. It is a matter of popular experience that the 
longer the snow remains on the mountains the more abundant and 
copious are the siting and summer showers on the open and timberless 
regions. 

The following (dipping from the Spokesmau-Ueview, a newsjiaper 
published at Spokaue, AVash., is so pertinent to the subject of the 
water supply of the Oieur d’Alenes 'as affected by the destruction of 
the forests that it is heie appended, with the necessary comment for a 
proper understanding of the same: 

The water yvithleui is a soriona oue in the Cccur d'Aleues at i>r(*6(‘nt. Tho niilla 
tlepeiuUny npon a utor supply have in iiuuy raaes heeii oomiielletl to cloao douii. 
A number of reservoirs are liein{> built tbis fall, and this will greatlj augment the 
sup])]y. 

The lack of water is seriously interfering nith the working ol tho Hunter mill. 
As a coiihefLuence, .*50 meu weio Lad off last week, ns the stopea and i‘huto.s were full 
of ore and the mill (’oubl not keep pace with the mine. 

The mills to which these paragraphs refer are coucciitrating jdants, 
and aie situated jiartly in Canyon Creek, a tributary of tho South 
Fork, and partly in the upper portion of the valley of the South Fork. 
They are nearly iii the ctmfcral areas of the great bums that have 
siiread from the Alullau load aud from the placer iields in the south¬ 
eastern parts of theiNorth Fork ba.slu. The streams they utilize head 
aud Lave their tributaries ulunnst wholly in aud from mountain slopes 
on which the destruction of the forest varies from 80 per cent to total. 
Each of the streams carries a very much gi’eater volume of water in 
the spring now than was the case in the past. Thi.s is shown conedn- 
aively by the cutting of the channels, the height of the lodged drift¬ 
wood, and the greater amount of sand, gravel, and rock washed down 
to lower levels each spring. Even were there present none of these 
physical signs, a momeut’s reflection would convince us that such must 
be tbe case. The hilhs, once forested, are now bare; tbe winter’s accu¬ 
mulation of snow, unprotected from the direct rays of the sun, melts 
rapidly in the spring; the rain and snow water, not now held back by 
the deep humus and the other multitudinous obstacles which were there 
when the forest covered the slopes, runs ofl' swiftly. In the summer 
the evaporation is enormously increased from tho denuded areas. A 
scarcity of water during a portion of the year is tho inevitable result. 
Recourse will now be had to the reservoir system, with a fair pro.spect 
of much trouble in controlling the spring floods. The Hunter prop- 
erty, referred to above, is the most easterly of the concentrating 
works in the South Fork valley, and as a consequence has the least 
amount of available water from this stream. 
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A ITBW SYSTEM OF TIMBER PROTECTION. 

It is not my i)iii'i)ose to tittcmi»t here a review of tlie various acts and 
laws which have been framed during tlie last two decades for IhoiHirpose 
ofi'csulating the sale and i)rotectio]i of the limber on the foresled areas 
of the w esterii United States. That tlw* timber laws now in force arti 
evaded, circumvented, or absolutely ignored is a patent fact. Two means 
are depended on chielly to prevent the deforesting of, Iht' i^ublic lands 
on the Tacific Slope; they are the deteclion of timber trespasscTs by 
a corps of special agents acting under (he autliority ol’ the Department 
of the Interior and the reserving of certain tracts against entiy—the 
so-called timber reserve. 

The detection and punishment of tia'siiassers upon the public forest 
domain by the system of special agents is totally inade(piat(‘ in ])ract)ice, 
however good the intention of the framers and ev('entors of the law- 
It is impossible for any one individual to ])atrol even a liinibid district 
in regions so difficult as are most of the Western ranges, and when 
timber trespassers are apprehended a conviction is by no moans certain, 
for the weight of popular opinion is almost invariably on the side of the 
accused. 

By establishing forest rovserves we may be able to confci’ol all logging 
operations on the areas covered by the reserve. We, liowev<‘r, can not 
I)reveiit tires from outside .s])i'eadiiigbe.yond theboundaries. In a single 
season they may deforest a mucli largertraettlianloggingorliimbering 
operations would have done in s<‘veral decades, 'fho single I’actor of 
forest fires demonstrates amply that a timber reserve only prote(jts 
against one class of timber depredators, Avbo stand far from the bead of 
the list. 

That none of the present aiTaugements for protecting the forests ai’(^ 
even moderately successlhlis a fact painfully evident to every obs(*rver. 
There are so niany loopholes and the acts and regulations, dating back 
through many years, are so diverse that some plan can nearly always 
be contrived for trespassing without punishment upon the i)ublic timber 
lands. 

The most common and the simplest method is that of the squatter. 
The portable sawmill is set up, first here aiid'theu there; with it follows 
a crew of employees and jivofessional squatters. Land in tho vicinity 
of the mill is covered by s(iualterH’ rights, a slight prc'tense is made 
at agi’icultm’e, tho valuable timber is cut oil* and converted into Imnber, 
and the concern mov(‘S on. Or tho in’ogramme is varied by the scpiatter 
going into some mountain valley along a stream where logs can bo 
floated to market. As before, a claim is staked ofif, notices posted 
announcing that the claim is taken under such and such an act, a mere 
pretense at improvement is made, often in a region where it would be 
impossible to carry on agrieullural opei’ations of any kind, the logs 
are cut and floated, and the claim is abandoned. Berhaps a number of 
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these trespassers are appreheiided; but it is one thing to ai)preheafl 
and another to coiudct. 

The railroads act indirectly as trespassers through their tie and fuel 
contractors. Little regard is paid by the latter to public ownership of 
land. The contractor cuts his ties where the timber is the choicest. 

The miner becomes a depredator under various pretexts. An old 
ruling or law which iierniits him to cut timber fiom the public domain 
for joining purposes is interpreted with the utmost latitude. If the 
inhier happens to be a mine owner as well, Ids views as to his rights 
under this old law arc ('xtremely elastic. 

The farmer living in the timber becomes a tre8i)aaser by cutting fuel 
on the public lands and disposing of it. Sometimes he sipiats on a 
piece of land from which the timber tit for lumbering purposes ha.s 
already been removed. When all that is readily converted into fuel is 
gone, he goes too. That a farmer living upon forest-covered lands 
entered under the homestead laws can not legally sell the limber from 
such lands until patented to him is a matter which is not generally 
known. 

In the case of Shiver v. II. S., 159 U. S. E., 491, the United States 
Supreme Court decided, in an opinion handed down hy Justice Brown, 
that lands entered under the homestead laws are not by the mere act of 
entry so segi-egated from the public domain as to give the homesteader 
a right to sell timber from his entry. The decision is in part as follows: 

Where a citizen of the United States h.as made au entry upon the public lands of 
the United States under and iu acciirdauce \sith the homesteud laws of the United 
States, Tivhich entry is in all respects reoular, he may cut suoli timber as is necessary 
to clear the land for cultivation, or to build him a house, outbuildings, and fences, 
and perhaps may exchange such timber for lumber to be devoted to the s imo pur¬ 
poses; but he cun not sell the timber for money, except so far as it may have been 
cut for the purpose of cultivation; and in case he exceeds his rights iu this respect, 
he may be held liable iu a criminal prosecution under section 2461 or section ,“5386 of 
the Revised Statutes of tho United States, or either of said sections, for cutting and 
removing, after snoh homestead entry, and while the same is in full force, the stand¬ 
ing trees and timber found and being on the land so entered as a homestead. 

I 

A vigorous application of this decision would have a twofold result. 
It would very materially dimiuish the number of farms taken up in the 
heavy forest and the fires that spread from the efforts of the settlers to 
clear np the laud. While it is fairly well known that a squatter can 
not legally remove the growing timber on the laud he occupies for pur¬ 
poses of sale, it is not at all understood and believed that this iirovision 
applies to land upon which a homestead filing has been accepted at the 
local United States land office. A great many with limited means settle 
on forestlands expecting to be able to dispose of fuel and timber from 
their claim iu sufficient quantities to enable them to tide over the time 
that must pass before it ean be made fit for tillage. While the enforce¬ 
ment of this decision will work hardships to many individuals, it can 
not but be to the advantage of the public at large eventually, inasmuch 



RESIDENT DISTRICT COMMISSIONER SYSTEM. 81 

as it takes away a great incentive to settling on forest lands and in so 
much assists in preserving the timbered areas. 

The method of special agents, which is relied upon to detect tres¬ 
passers and keep the evils of forest depredations in check, is held in 
utmost contempt by those who are gnilty of infringing the timber laws 
or contemplate doing so. Not only i.s the system desjiisod, but the men 
wbo work imder it as well; for, right or wrong, in the minds of tlio 
people of tlie West there is a firm conviction that a true charge of 
venality would lie in connection with any of these ollices. 

We have seen that the forests of the West stand in need oi‘ protection, 
and that if this is not afforded their eniirc d(^strnction i.s merely a 
matter of a comparatively short time. It is not sufficient that a tract 
be set aside here and there as a forest reserve. A wider application of 
a protective system is needed. It should cover alike all areas of the 
public timber lands in tbeir uttermost extensions, even those which 
now are simply burned and blackened tracts and those which, situated 
on remote mountain slopes, are at present too difficult of access to be 
utilized. 

Below is presented the outlines of a plan entirely feasible and practi¬ 
cal, that will furnish a substantial tbnndation for the erection of a 
system which, if properly and faithfully carried out, can not fail to 
prevent the depredations that now lay waste the forests. It will not 
only protect the tracts now belonging to the public domain, but also, to 
some e.\tent, tlioso which have already passed ontsidci the immodiato 
ownership of the General Goverumout. 

The plan to he proposed may bo called the resident district cominis. 
siouer system. The primary feature of this plan is the division of all 
the forest areas throughout the Western State's whore the Government 
still controls the major portion into districts with definite houudailes 
and the absolute prohibition within those limits of removing or con¬ 
verting to any private use timber, growing or dead, without the issuance 
of a license by the official in charge of such district. 

The supervision of each district should be confided to a resident dis¬ 
trict commissioner, wbo should act under the immediate direction of a 
general commission or commissioner of forestry. The district coin- 
nussiouer should reside at some generally accessible point within his 
district and should be a bonded officer, ITis jiu'isdictiou should extend 
to all cases arising within the district except certain ones hereinafter 
specified, whu'h should be referred to the general forestiy commis¬ 
sioner for his action, with the necessary information and the district 
commissioner’s rcoommeudation appended. 

To enable the district commissioner to exercise a perfect control over 
all portions of the tract within his jurisdiction a compreheusivo system 
of licenses should be made effective. It should cover all oases of every 
nature where the removal of the timber from the public domain is 
concerned. The distiict commissioner should issue licenses to all appli¬ 
cants, except as hereinafter specified, and should keej) accurate copies 
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and files. Montlily reports setting forth, the particulars, with copy of 
each license issued, should he made to the general commissioner of 
forestry, who would thereby be enabled to judge as to tlie actual 
amount of timber removed from each district monthly. 

Let us examine in detail the different classes and purposes to whom 
and for which licenses should issue, beginning with the prospector for 
mineral deposits. This class of timber depredators is by far the most 
difficult to control. They are very numerous, and each summer they 
scatter over a great area of country, very often the most difficult of 
access, where it is impossible to subject them to direct supervision 
even were the forest areas patrolled. 

To fit their case the mining laws should be so amended as to require 
each one of them to seciue a yearly license before being allowed to 
prospect for mineral lodes upon any part of the public domain. These 
licenses should hold good in any locality for the time issued (one year), 
but before any prospector could legally enter within the boundaries of 
a district different from the one in which his original license was issued 
for the purposes of <liseovering mineral deposits he should be required 
to have his license duly indorsed by the commissioner for that district. 
There should be as an aid a laiv framed defining the act of firing the 
public forest domain as a crime, and fixing punishments both by fine 
and imprisonment, with a reward for the detection of the criminal. 
Copies of this law’ should be supplied to every ])rosj)octor a])plyiug for 
a license. The system of licensing the pro.spectora would result in 
keeping an accurate tally of all i^ersons in a district em])loyed in this 
work. I am of the opinion that the knowledge of this fact, together 
with the certainty of severe punishment if detected, would very mate¬ 
rially reduce the number of forest fires due to this cause if it did not 
entirely prevent them. 

Wood choppers, fie choppers, charcoal burners, sawmill and logging 
concerns should he requii-ed to obtain yearly licenses upon their appli¬ 
cations, setting forth where they intend to oi)erate, for what pur¬ 
poses, and the estimated value of the yearly product. If this exceeded 
a certain sum, say $1,000, the application should be referred to the gen¬ 
eral forestry commissioner, with the facts of the case as indorsed by 
the district commissioner. If the yearly outimt was less than $1,000 
in value, the authority of the district commissioner to issue the license 
should be sufficient. A stumpage should be charged in connection 
with the removal of any portion of the timber for purposes of profit. 
Each of these licensed occupations should be required to file monthly 
or quarterly with the district commissioner sworn statements as to the 
quantity of timber taken, and npon the basis of this the stumpage 
should be collected, penalties being provided for false returns, and the 
sealing books of logging and lumbering concerns to be open for inspec¬ 
tion by the commissioner at any time, as also the accounts of tie and 
wood choppers. When the value of the yearly out by any lumbering 
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concern exceeded a certain amount, say a bond in a sum. Bulli- 

ciently large to cover tlio value of tbo luodiict above lliiH sum should 
be exacted. Miners should be placed upon the same footing as the 
foregoiug classes. The law or luling which permits them to fell timber 
on the public domain for mining pmposes should bo repealed. As it 
now stands, mining coinpaiiie.s take timber not only adjacent to their 
claims, but miles away when it hapi»en.s to be easier of iU'C(‘8s or choicer 
in (luality. There should be no ovcoplion. The timber standing on an 
nnpatented mining claim sliould r<‘<juire a license for its removal Jnst 
as nmcli as though it were miles away. This should also a])ply t(» mill 
sites located in coniieetion with lode claims. The licenses issued to 
any of the foregoiug classes should be valid only in tlie district whore 
issued. The lawpermitting parlies to buy timber lands valuabh' chit^ily 
for their timber aud stone and nutit for agricidtnral |imposes ought to 
be repealed. It is now to a great extent a cloak made use of by the 
big lumber concerns in the regions where it applies lo iwapiire elioap 
timber lands for tbeir sawmill operations. Private owiiersbip of forest 
lands is a certain way to destroy the timber. The owners rarely look 
for anything beyond some way to make it profttabU* as (luickly as ]) 0 K- 
sible. The conservation of the fores! upon any snc.li tract is novea* 
considered. 

A strong and persistent elfort should be imwle To diseonvage agricul¬ 
tural settlements in the heavy forest region. The value of the product 
on many tracts of agi icultnral lands won from the forest will not (Mjnal 
the value of the limber tlie tract could iiroduce. More attrition sliould 
be directed to the cainibilitics of the arid r<‘gions, where the same 
amount of labor bestowed upon irrigation as is now wasted in clearing 
the heavy forest would result in far larger rotiiriis than can ever he 
hod from any tracts in tlie frosty monntaiu regions. No one should 
be permitted to settle upon lands covered witli a forest wliie.h reipiii'cs 
to be cleared away to tit it for agriculture without lirst submitting an 
application to the district commissioner, who should examine tlie tract 
in question, and if, in his opinion, the land was more valuable for agri¬ 
cultural purposes than for its timber ho should so iudor.so it upon the 
application;, and no filing at any land office upon lands covei’ed with a 
forest should be accepted unless indorsed iii the affirmative by the 
district commissioner. 

No person living upon unpatented lands, agricultural or other, should 
be permitted to burn for clearing or remove for sale any timber growing 
on tbe claim without a permit from the district comraissioner. 

Parties desiring to opeu roads or trails through the forest which 
wmuld involve the cutting of timber should be required to make written 
applications to the comraissiouer, setting forth the point of begiiuiing 
and ending and for what pui'pose. 

Kailroad companies operatiug lines which traverse the forest areas 
should be compelled to provide thoroughly efficient spark arresters for 
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tlie smokestacks of llieir locomotives, or, failing to do tliis, the i ight 
of way through the forest should he kept permanently clear of all 
debris that would enable a Are originating on them premises to spiead 
into the adjoining timber, and the cost of such Avork, if done by the 
district commissioner, should bo a lieu upon the property of the com¬ 
pany until paid. 

It is customary around many saw and shingle mills since the law 
prohibiting the throwing of sawdust into streams became ehective to 
burn the refuse. This is sometimes carried away to a distance from 
the mill and there consumed. Fires occasionally sjn-cad fiom such 
places into the forest. Regulations should be made etlective that would 
obviate all danger from this source. 

Any person to whom the foregoing provisions of licenses apply, if 
found pursuing his avocation in the forest regions without the pioper 
permits, should be treated as a trespasser and punished as such. 
Simple ejectment as a penalty would be insuAiciont. Pine or iuiinis- 
onment, or both, should be imposed, and in the case of prospectors no 
mineral-claim location should be recorded unless the discoverer pos¬ 
sessed the proper license. 

Ai'ound many of the larger mining camps in the forest areas are 
found a class of squatters holding small ]>arcel8 of laud outside the (own 
limits. They are mostly miners by occupation, live there with their 
families, and cultivate small patches of land for gardens. As these 
holdings are within the areas where the laud would he considered more 
valuable for forest purposes than for agriculture, no ttliugs upon these 
lands, uniudorsed by the commissioner, should he accepted at the land 
ofiBce. A provision should be made for this class by permitting the 
occupancy of small tracts within the forest limits—say 10 or 15 acres— 
at the discretion of the commissioner, the title to be merely posses.sory, 
but to be transferable to other parties in the manner of a mining claim, 
with this exception, that no patent fi.’om the United States should ever 
issue for the same to auyhody, it being only regarded as a lease from 
the United States to the party actually in occupancy. 

In dividing the forest areas it would be best to follow political 
boundaries for 1;he present, as, for example, county lines, although 
by such a plan many districts would include considerable areas des¬ 
titute of forests. To limit the districts to the tracts actually covered 
by timber would be preferable, but would require much time and cost. 

The system would be to a great extent, if not Avholly, self-supporting. 
In addition to the stumpage income a certain fee should be required 
for each license. In addition to this the mining laws should be so 
amended as to require all filings upon mineral claims to be made with 
the district commissioner instead of the county clerk, as is now the 
case. This would in the mining districts add to the revenues and 
serve as an additional check upon the prospectors. Deputy district 
commissioners should be permissible where necessary, as should also 
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district miuiug recorders for tlie convenience of miners in remote 
places. 

That a system of this sort conld not be put in force witliout encoun¬ 
tering a great deal of opposition may bo taken for granted at the 
outset. Its application would so materially circumscribe the freedom 
now enjoyed by the various classes of timber depredators that strong 
efforts to fruwStrate any plan that aimed at curtailiu'g it would certainly 
be made. Howevei', it is reasonably sure that the majority of the 
people would cheerfully obey such a system. It would evteiid the pro¬ 
tection of the Government to all classes engaged in timber’ production, 
and enable them to pursue their vocations unmolested. Timber and 
fuel ai’e needed to develop the West. The people must have them. 
For want of a proper system of licenses easily obtained they resort to 
all manner of trespasses. The system of timber reserves, even with 
the bill presented last winter perimttiiig the sale of timber at the dis¬ 
cretion of the Secretary of the Interior, does not and would not protect 
sufficiently, and renders the purchase of timber by the smaller con¬ 
cerns a very difficult matter. Whatever plan or system may be finally 
adopted, let this be taken as an assured fact, that the strong hand of the 
General Government, without delay, fear, or favor, is urgently needed 
to put in offeotivo force regulations that shall thoroughly protect the 
fore&ts of Llio West and restrain the waste that now runs rampant 
throughout theii’ entire extent. 




NOTES ON THE PLANTS USED l!Y THE KIAMATII 
INDFANS OE OHEOON. 


Hv Fill III nil K V. Covii 1,1 


engaged in a botanioal huvxeyof tlio i>lainh of .soutlieastern 
Oregon in the summer of IHfKi the wiiter spent tlireo days, Atignst 2L 
to 23, at Fort Klamath and the Kl.iinalh Indian Agency, nhm’e he was 
enabled to seexue information as to the iirineipal planls used by the 
Klamath Indians. The notes made at the time are heie brought 
together for publication, with a view to (lu'ir use by otbm’s in seeming 
fuller and more detailed data about tbo aboriginal uses ofplanisby 
this tribe. The writer hopes, when the necessary material has been 
collected, to prepaie a comprehensivo paper on the subject. 

]Most of the information hero recorded was obtained from doe Kirk, 
an educated Klamath Indian, who for several years has been the olU- 
cial interpreter at the agency, and from White Gindy, a Khimaili 
medicine woman who lived on a small ranch on the lake shore a few 
miles south of the agency. Oapt. O. O. Applegate, of Klamath Palls; 
Mr. Charles E. Worden, the allotting agent for the Klamath Indians, 
and Jesse Kirk, the brother of Joe Kirk, gave ailditional information. 

The diaeiitic marks used to indicate the iironiiuoiatiou of the Indian 
names are those emiiloyed in the Century 7>ictionary. 

IiICHBrsTES. 

Aleotorla fremontix Tufkorm. 

A lichen consisting of slender black threads hanging in masses often 
a foot in length from the branches of trees in the pine forests, i>articu- 
larly abundant on the black or lodge-pole pine, Pinus tmirrayana. The 
plant was sometimes used iu former years as a famine food. To the 
present white inhabitants of the region it is commonly known as 
“ black moss,” 
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Eveniia vulpina (L.) Acli. 

Shwd'-wi-siim .—A bright yellow lichen, oi’teii called “yellow moss,” 
which grows in abxmdance on the trunks of yellow pine and other trees. 
Porcupine quills obtained fi'om the Modocs are immersed in a decoction 
of this lichen and take on a beautiful bright yellow permanent stain. 
These quills are then interwoven into baskets to form any yellow pat¬ 
tern desired. 

BQUISBTACBAB. 

Bqtdsetum hyemale L. 

Wii~eh(W-wis .—One of the common jointed scouring rushes. This 
was formerly used to smooth arrow shafts, just as a carpenter uses 
sandpaper to smooth the surface of wood. 

FINACBAE. 

Abies couooloi (Goril.I Lindl. 

B(i .—^The white fir of the region, a tree occurring more or loss abun¬ 
dantly throughout the yellow-pine forevst. The wood of the tree is called 
bii'-nain. The bark is sometimes used to dye and tan buckskin, giving 
it somewhat the ai>pearauce of ordinary tan-colored leather. 

JuuiperuB occideutalis Hook. 

The common red cedar of the region, often made into bows for boys, 
rarely in former days into those used by men, the yew being much 
superior. 

Liboosdraa decxurrens Torr. 

WdV-wdnsIh .—^The “cedar” of the region, a large tree occurring spar¬ 
ingly, or in particular idaces abundantly, throughout the yellow-pine 
forests. The wood of this tree (wbl-wiin'-ahjim) was used in former 
times for fire blocks. My informant stated positively that the hark of 
the tree, which some authors say is used for this purpose, is not the 
part emxdoyed. For a twirling stick a dry, dead twig of yellow xiine, 
about 6 mm, (oue-fourth inch) iu diameter, seasoned and somewhat 
softened by the weather,is often employed; but the best stick is made 
of sagebrush, Artetnisia tridentaia. 

At one of the Indian houses was seen a large V-shaped pack basket, 
woven from strands of light, flexible wood, which apparently had been 
split from large pieces of Libocedrus (leourrcuft. 

The branches and twigs of this tree are often used in administering 
a sweat bath to a sick person. 

Pjxitis lambertlana Dotigl, 

KtfV-Io ,—^The great sugar pine, occurring in greater or less ahuiidanoe 
in the yellow-pine forests, particularly at their higher elevations. The 
seeds are sometimes gathered for food. 
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Pinus murrayaiia Half. 

W<T-kd .—The lorlgo-pole piue, also called black jhiio and tamarack 
pine, an abundant tree in the low and moist ])ortions ol’thc ycllow-pino 
tbrests. Sections of bark from trunks of the proper size ai‘e often lused 
to make buckets for gathenng berries, particularly hucklebcn-h'S The 
cylinder of bark is sewed together on the slitted side and at one end, 
the bottom therefore being wedge-shaped. Huckleberries when placed 
in such receptacles and i)roperly covered with large leaves retain iheir 
freshness for a long time. 

The pitch of this tree is sometimes used as a remedy for sore eyes, a 
very small fragment being pla<*ed inside the lid. 

The trunks of young lodge pole pines stripiied of their bark arc used 
for the poles with which dugouts are pushed through shallow water. 

I was informed by Gapt. O. O. Applegate that in April the cambium 
layer of this tree is scraped off and eaten, either as a relish or in time 
of famine, in exactly the same manner as the inner bark of the yellow 
pine. 

Piuus ponderosa Dougl. 

Nkos .—The yellow pine, the most abundant forest tree of the region, 
which furnishes the Klamaths with their chief timber. Their boats, 
called dugouts, are made from single logs of yellow pine, hollowed out 
by tire carefully manipulated. Most oi’the sawed lumber now used liy 
the Indians in the construction of their modern lionses is of yellow 
jiine. For the use of yellow-x)ine twigs as twirling sticks in ])roducing 
fire by friction, see Lihocedritif dvenrrem}, 

Ivaii'-kii is the name applied to a young tree of the yellow pine. In 
the spring, usually in the month of May, a broad stil^) of the hark is 
removed, and the sweet nmcilaginous layer of newly forming tissue 
(stoi)''-iilch) between the bark and the sa]) wood is scraped olV and 
eaten. This is seldom practiced now, but in former years it must have 
been done commonly, for in the forest betAveen tlie Ohiloqnin and 
Tainax bridges many old trees were seen Avhosc trunks bore great 
scars, perhaps a meter in height and one-tliird or one-half as broad, 
where the bark had been rem<»ved when tlu‘ tree was young. 

TAXA.CXSAJQ 
Taxus bievifoUa N»i1t. 

Tao-])inh'-Hluim .—The yew tree, an evergreen, with leaves similar to 
those of a hemlock or siiruee, and red berries. Abundant on the west¬ 
ern slope of the Cascades, occurring on the eastern slope in Union Creek 
and on Pelican Bay, IClamath Lake. It furnished the favorite wood 
for bows before the adoption of firearms. These yew bows may still 
be seen occasionally among the Klamaths, but apparently they are 
kept only as relies, not for actual use. They are commonly about a 
meter iu length, hacked with sinew, the tips covered with fishskin 
and the string made of twisted sinew. 
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TYPHACEAE. 

Typha latifolia L. 

Po'-pas .—^Tliecommon cat-tailor cat tail flag, abundant about Klamatli 
Lake, Klaimitli Marsh, and marshy places generally. The short tuber¬ 
ous rootstocks late in the season, when full of stored food, are eaten 
under the name of ktoks; the leaves are used in the manufacture of 
mats very much after the manner of Oarex; and the down of the fruit¬ 
ing spikes has been employed in recent times as a stuffing material for 
xnllows. 


SP ARGAETIACE AE. 

Spaiganixim eturycarpum Engelni. 

PM'-cMk .—The bur-reed, a marsh x)erennial, commonly a meter in 
height, with flat leaves somewhat resembling those of a cat-tail but of 
a bright green color, the fruit borne in si)herieal bur-like heads. It is 
common about Klamath Lake, aud doubtless in other similar situations. 
The young rootstocks late iu summer develoi) at their ends tubers 
which have a sweetish taste and are used for food. The bulbous 
expansion at the base of the stem, similar in its rpialities, is likewise 
eaten, aud is called klop'-si. 

S CHBXTCHZE illACE AE. 

Triglochln maritlma L. 

Qil-lfth'-(i .—A rush-like i)erennial, of usually alkaline marshes, with 
uuuierous slender tliickened basal leaves aud a long naked flowering 
stem bearing a sirike of greenish flowers, each succeeded by six seed¬ 
like carpels. These ai‘e pai*ched and eaten, and sometimes, according 
to one Indian woman, roasted and used as a substitute for coffee. 

ALISMACEAE. 

Sagittaria arifolla Natt. 

Ohii-iV .—Arrowhead or wappatoo, a- marsh plant, with large teiuhw 
leaves shaped like arrowheads, and white flowers, common in perma¬ 
nently muddy soil everywhere. In autumn the slender rootstocks 
develop at their ends white tubers filled with starch aud very nutri¬ 
tious. The Chinook name for the plant, waiipatoo, which is widely 
used in the jS^orthwest for this and another species, Sagittaria latifolia 
Willd., is a good popular designation. 

Froiii thefimt that the tubers bear a general resemblance to those of 
the cultivated potato the name cho-ii' was at once applied to that plant 
when it first became known to the Klamaths. The name ChewatiGan, 
applied to a great marsh in the Oregon xjlains east of the Klamath Ees- 
ervation, was derived irf)in this word, with the addition of the suffix 
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can, a place, the whole meaning the])la(‘e where the arrowlu'iul growH. 
Fremont, passing across Ohewancan Marsh, Decemlx'r Ih, IS hi, wrote 
on page 208 of his report: 

Large pati’bes of groiiml had hoeii torn up by tliu Bqninvs in digtjing for roots, ns 
if a f.nmer bad been prepuiiiig the laud for i»raiu. 

POACBAE. 

Agiostls pereuuaus (Walt ) Tuckonn. 

Xo'-tul '.—A small low grass, with a loose airy jiauicle, of cominon 
occurrence about Klamath Agency. The minute seeds are gatlnu'ed 
for food. Though no specimens were collected, the idant is probably 
referable to this species, which is known to occur in the region. 

Beckmanuia erucaeforuus (L.) Host. 

Chap'-to. —Slew-grass, a perennial si)ecieK, often a meter in height, the 
inflorescence a narrow panicle with spike-like branches. The s])ecies 
is of frequent occurrence in natural meadows and oii the borders of 
summer pools. Its seeds are sometimes used for ibod. 

Blymua coudensatus Prohl, 

(Ha'-i pL —A tall grass, 1 to 2 meters (about 8 tod feet) in height, 
growing in hunches along river bottoms and locally known as “rye 
grass.’’ The large grains w<‘re formerly and still are to some (‘shuit 
inscd for food under the name gla'-i-pi-ilm". 

The size of the grains and tlie fact that this grass, the gr(iin-(ille<l 
head.s of irhich are one of the most nutritious winter horse foods, <!(>v> 
ers countless acres aloug streams in the plains, suggests that it maybe 
worthy of experimeutation as a cultivated grain for that region. 

PanioTilaiia flultans (L.) Knnt/(‘. 

KUm'-clii) (ItV'-Us. —A stout marsh grass, often called “sugar grass,” 
about a meter in height, with short, broad leaves, commonly 25 cm. by 
1.5 cm. (about 1 foot by three-flflhs of an inch), and hearing a spreading 
panicle of small flower spikes. It is common in all the marsh lands, 
The seeds are a favorite article of food among the Klamaths. 

Phiagmites phragmites (L.) Karst, 

TsUl, or shiil. —The coiniiion reed, iii this part of the ooinitry known 
usually as “ caue gi’ass,” a tall marsh plant, higher than a man, Ixmr- 
ing a large plume of feathery flower.*^. Selected strands peeled from 
the surface of the stem and split till they have a width of commonly 2 
to 3 mm. (one-twelfth to one-eighth of an inch) are used in the surface 
finish of some of the finer baskets. These strands are of a pale straw 
color, smooth and shining, and are known by tlie name tkOp. 

The seeds of Phragmites are sometimes used for food. 
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The stems are used to make arrow sliafts for liuntiiitf small game, such 
as waterfowl. The rofl-like tips of such arrows are made of currant 
wood, probably JKihes cereim. 

CYPBRACEAE. 

Carez sp 

Bha'-nc. — A. tall sedge or marsh grass with pubescence on the base 
of the leaves and the upper part of the leaf sheaths, abundant along 
the muddy margins of Klamath Lake, on the shorew.ard side of the 
tules. The long, tough, but rather light and buoyant, leaves are woven 
into mats, commonly 1 to 2 cm. thick (about two fifths to four-fifths of an 
inch). The mats consist of small i)arallel bundles of the leaves fastened 
together at intervals by interlaced strands of some strong textile mate¬ 
rial, commonly in old times the Eocky Mountain flax, Linum lewisii. 
The ])lant was not seen in flower or fruit, but it is probably a Oarex. 

Cares Bp. 

Wich'-])!. —A tall, coarse sedge, common about the margins of Kla¬ 
math Lake, in shallow water. It was not seen in flower or fruit, but 
probably belongs to the genus Oarex. In early summer the growing 
stems, stripx)ed of leaves and peeled, are used fresh for food, the white 
pith-like tissue being filled with a very palatable sugary juice. The 
tuberous base of the stem is also used for food under the name khii-als'. 

ScirpuB laoustiis occldentalis Wats. 

—The common tule of marshes aud lake borders, abundant in 
the Klamath country. The stems are commonly used in the coustruc- 
tion of mats after the manner of bha'-ne, Oarex sp. In the makiug of 
certain closely woven baskets, especially the small ones used as hats, 
thin strips from the surface of a tule stem, twisted, doubled, and twisted 
again, are used, under the name of twUoli, for the u[)rights. Mok'-wiis 
is the name used for the stained tule strands of which the black figures 
in these baskets are made. The color is obtained by immersing selected 
stems of tule in the black mud wliioh suiTOunds the sulphur springs of 
the region. The yellow patterns are made with porcupine (luills, 
smi'-iim, dyed with a yellow lichen, Erernia vulphia, which see. 

The seeds of tule, ma'-em lii'-wills, are sometimes used for food, 

JUNCACEAB. 

JunouB baltious Willd. 

Tsin-d^-o ,—^The commonest rush of the region, growing on sandy 
shores, especially in alkaline soils, and everywhere known as Avire 
grass. The tough green stems are sometimes used in the weaving of 
mats and light baskets, and the Indians often weave from them small 
spoons for temporary use. 
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LILIACEAE. 

CaloclioituB maorocarpuB Don#'']. 

Tlincli .—A plant described sis similar to cainiis—tlud is, in its bulb, 
doubtless—and like it an article of food. A boy was sent out into the 
sagebrush to get some, but on account of the lateness of the season, 
the last week in August, he could liiid none of the tops. Kroin t ho 
description of the plant, however, it is probably CnlochoriHH nMvroatr- 
pm. It bears from 1 to 6 large, tidip-like, white or pali‘-purplo tlowers. 


Quamaaia quamash (J’tirsh) ('ovilU*. 

PtM's .—The well-known e,anias, a liliaceous plant with a rtnuMtu' of 
blue flowers, narrow almost grass-like leaves, and a bulb rescunbliiig 
that of a tulip. It is common in the open meadows of the yellow-pine 
forests, aud from its extreme abundance gives to them the popular (1<‘S* 
iguatiou “eamas meadows.” The bulbs are gathered in spring, about 
the 1st of April, and either stoi’od, without preparation, for fiiiurc' use, 
or steamed in ints after the uiauner of Valeriaiw edulin. 

Capt. O. 0. Applegate informed me that in the Willainotte Viilley 
before the days of cultivated Iruits the early settlers’ wives nstnl cainas 
bulbs in making pies. The camas of that region is [U'obably (^Kamuftia 
leicMUnii (Bakerl Ooville. 

In gathering camas, a pointed inslruineut, iii the old days usually 
made of the wood of mountain mahogiuiy, VcreocuriniH Icdijolinii, is 
thrust into the giound and the bulbs pried out. A modern camas slick, 
manufactui’ed by an Indian black.smitb, was made of a bar of t.]ir<ie- 
fourtbs inch steel 70 cm. (oO inches) long, with a crossbar at the top 
12.7 cm. (5 inches) long, the lowermost 10 cm. or more taix'ring to a 
sharp point, and bent forward about the diameter of the bar. 

Zygadenus venenosus Wilts. 

or seou. —A plant i)opu]arly, and doubflcss correctly, suiniosed 
to poison cattle; well known locally under the namo “ poison cainas,’' 
“white camas,” and “lobelia,” and common in the natural meadows. 
The roots when eaten cause extreme vomiting. Wee under Irut. 

IRIDACBAB. 

Iris mlsaouriensls Nutt. 

Q-MV-gum liik'-o. —^The blue flag or Iris ol‘ the region, common in moist 
meadows, especially those in which the soil becomes dry later in the 
season. The dried rootstocks are sometimes used by medicine men us 
a smoking material, mixed with white camas, Zygadenus venenosus, aud 
a little tobacco, to give a person a severe nausea, in order to secure a 
heavy fee for making him well again. 
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SALIC ACE A£. 

Populus balsamlfera L, 

Ko-osh'. —^Tlie so-called “cottonwood” of the region, properly known 
ab the balm of gilead poplar. A long time ago the bark of this tree, 
when peeled and split, was used in the manufacture of an Indian cloth. 

Popialua tremuloides Michx. 

Yo'-laJ. —The aspen, more commonly known in the region as quaking 
asp. In former times its bark was peeled off and used to make hats. 

Saliz sp. 

Ytis ,—A general name for willow, several species of which occur on 
the Klamath Eeservation. The frames of snowshoes are usually made 
of willow wood. The mesh in old times was commonly made of the 
Eocky Mountain flax, Lhunn lewisii, less commonly of nettle fiber, 
TJrticft hreireri. 

The young shoots of willow, calleil ya'-yiik, usu.ally stri^iped of their 
bark, are commonly used us a material for pack baskets. 

BETULACBAE. 

Aluus teuuifolia Nntt. 

Wij)'-U(m. —Tlie characteristic alder of the region, common along 
streams and the niargins ol bodies of fresh water. The bark is taken 
from the tree in the spring by jieeling, at other seasons by Avhittling, 
and ill either a fresh or dry state is boiled in water for use as a dye. 
The color, described as a bright reddish yellow, is doubtless orange, 
and before the advent of the dyes of civilization w'as in common use in 
coloring horsehaii* ropes, cinclies, etc. Along the stream at old Fort 
Klamath in the latter part of August, 189(5, 1 saw an alder tree which 
had been stripped of its bark only a few days previously, doubtless by 
one of the Indian women who live in the vicinity. 

FAGACEAE. 

Castanopsis chiyeophylla minor (Hook.) A. DC. 

The so-called chinquapin of the region, a shmh of the higher moun¬ 
tains, seldom more than a meter in height and often forming dense 
thickets, its nuts home in hurs similar to those of the chestnut, but 
smaller. The nuts are sometimes gathered hy the Indians for food. 

Corylns oalifomica (DC.) Bose. 

The hazelnut of the Korthwest Coast. The nuts of this plant, which 
in the form of a small shrub penetrates the Cascades from the west 
through the valley of Klamath Eiver as far as Pelican Bay, on Edamath 
Lake, are occasionally used for food by the Indians. 



NE 1 TL 55 FIBER 


95 


URTICACEAE. 

Urtica breweri AVats. 

Sleds .—Tlie native species of nettle, a tall perennial with, opposite 
leaves and four-angled stems, provided with stinging hairs. The fiber 
of the stems is used in the manufacture of cords and nets. See also 
under Salir. 

POLYGONACEAB. 

Eriogonuoi stellatiun Bentb. 

Ba-l)(i'k"‘bak~nia'-mm .—A low shrub, the small, rounded, cottony- 
leaves of which, about 2 mm. (four-fifths of an inch) in diameter, are 
placed on burns to soothe the pain by protecting the surface iroin the air. 

Eiiogouum elatum Dougl. 

K<V-u-lnm-l'es,—T\LQ plant i.s not used, nor was the significance of the 
name discovered. 

Polygonum douglasii (JrDene. 

Kiip'-i-onl's .—A slender, usually much-branclied plant about 50 em. 
(approximately lA feet) high, with black, shining seeds shaiied like those 
of buckwheat, but smaller, and narrow sheathing leaves. At maturity 
tbe seeds are inclosed in the dry, papery calyx or “hull,” and in this 
condition they are gathered. The hulls are rubbed off by hand, and 
the .seeds parched and often ground. This meal is eithei’ eaten dry or 
mixed with water and boiled, a process which turns the material red. 
No growing speciinen.s were seen by the writer, but the seeds secured 
were from a lot gathered in dry, sandy soil on the east side of Ivlamath 
Marsh, where the plant is abundant. 

Rumex geyeii {ileisin.) Trelenflo. 

Ken-a'-iriit .—This is a plant of Avhich the leaves and stems are eaten 
fresh, and the seeds, which are “flat like those of a parsnip,” are 
eaten when ripe. From the description given by the Indians the 
plant may belong to this species. 

Rumez sallcifolius Weinni. 

Gd'-Ual’s .—One of the native species of dock, common in low, open, 
somewhat alkaline soils. The seeds are used for food. My infomant 
stated that there were three kinds of tbivS plant, from his description 
apparently all belonging to the genus Eumex, each with a different 
Indian name, and also used for food. 

CHBSrOPODIACEAE. 

Cbenopodluru fremonti Wats. 

Kdt8-on'4Jcs.—^ThQ native goosefoot or lamb's quarters of the region, 
a common annual weed in cultivated fields. The minute, black, lens- 
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shaped, shining seeds are gathered at maturity, in late summer, and 
after the customary roasting and grinding are used for food. It is of 
interest to note that a species of the same geuus, Ghmopodium qitinoa, 
has for centuries constituted the chi(‘f farinaceous food of the inhab¬ 
itants of the high plateau of Bolivia and Peru and has now become a 
cultivated plant. 

AMARANTACSAE. 

AmarantiiB blitoideB Wata. 

Bii-W-ocli .—A small amaranth, probably of this species, occurring as 
a weed in cultivated grounds or waste places. The black shining 
lens-shaped seeds, about 1 mm. (one twenty-fifth of an inch) in 
diameter, are sometimes used for food. 

NTMPHAEACEAB. 

Nympliaea polyaepala (Eugelm.) (Ireeue. 

—The great yellow water lily, occuning at Wocus Bay and 
a few other places on Klamath Lake, and in endless amount in Klamath 
Marsh. The large mucilaginous seed pods are gathered in boats, the 
seeds extracted after some process of di'ying the ])ods, and then stored 
for use during the year. The common method of pieparing the s(‘eds 
for use is to roast them either iu an open basket with live coals, or 
more commonly iu recent years iu an iron frying pan over a fire. When 
treated thus the seeds swell and crack their coats much after the man¬ 
ner of parched corn. The roasted seeds are commonly eaten dry with¬ 
out further ])reparatiou, tasting very much like popcorn, but sometimes 
they are ground into meal and made into a porridge or a bread. 

This is probably the most important farinaceous food of the Klamaths. 
They gather enormous quantities of it during the mouths of fluly and 
August, nearly all the old women of the tribe going to the marsh for 
the purpose. It is such a favorite food with the tribe that its use is 
likely never to he wholly given up. 

BTSRBERIDACEAB. 

Berbeiis repens Ltodl. 

-The most widely distributed species of Oregon grape, 
a small, low shrub of the yellow-pine forests, seldom more than 15 cm. 
(6 inches) high, with holly-like evergreen leaves and clusters of small, 
grape-like, sour, blue berries, these known by the name gU'-fi gii'-fi-sum. 
The berry is said not to be eaten by the Klamaths, nor could I learn of 
any use, medicinal or other, to which the plant is put. 

BHASSZCACEAB. 

Sisymbrium incisum Eugelm. 

Ohep'-ds.—A slender, branching annual, commonly 25 to 60 cm. (10 
to 20 inches) high, with piunatifid, cauesceut leaves, yellow flowers, 
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aud felender racemes of narrow, divergent pods. It occurs in open, 
upland soils, often as a weed in cultivated fields. The seeds, called 
chep'-siim, are parched and ground for food. 

sa:sifragacea£ 

PMladelphus lewis:! J’nr'jli 

A shrub with white or cream-colored sweet-scented flowers about 2..'3 
cm. (i inch) in diameter. The stems of this shrub were used in the 
manufacture of avroAVS for war piu-poses or large game. In the Willa¬ 
mette Talley the plant is common and is knovn under the n.imes 
“arrow Avnod,” “flowering shrub,” and “sneet syringa;” on the ])hnns 
side of the Cascades, it grows at Wocus Bay, near the head of Tiiper 
Klamath Lake. 

Ribes ameum Piiiali. 

Gh(lms'-Mm .—The yellow-flowered currant common along streams. 
The sharply acid berries, chom'-chtik, which vaiy in ('olor at maturity 
from yellow to red or even purplish, are used for food. 

RlbeEi ceieum Duugl. 

Chmdr'-Uik .—A cominou currant of upland soils, with a bright red, 
almost tasteless, but Juicy and iniK'ilaginous berry. It is frequently 
gathered for food. For the probable use of the wood for arrow tijis, 
see pJint^phifn. 

Hibes ozyacantlioides saxobiuu (Hook.; ( o\illo. 

Lho-Ul'-v Id'-e-hfim .—Tlie only g’oo.seberry of the region, and locally 
known as such among the white people. It is a common .shrub in moist 
bottom lauds among willows and other bu.shes, bearing a smooth, red¬ 
dish amber colored berry G to LO mm. (one-fourth to two-fifths of an 
inch) in diameter, with a faint bloom or glaueoiisnes.s and a pleasant, 
slightly acid taste. It is mxten fresh or dried by the Indians, and among 
white people also is a favorite berry. 

ROSACBAE. 

Amelancbler aluifolia Piuob. 

('hdk’-im .—The common sarvice berry or service berry of the region. 
It occurs abundantly on rocky aloi>es, on the edges of forimts, aud 
along streams in almost all parts of the reservation. The fruil, chiik, 
is gathered in large quantities in August, spread out on mats to dry, 
and kept for winter use. When fresh the juicy berries, which are ot a 
dark purple color with a bloom, nearly spherical or somewhat obpyri- 
form, have a sweet, pleasant taste similar to that of a huckleberry, but 
with a much less pronounced flavor. The objectionable featnr(‘ of the 
berry is its large seeds, which are similar to those of an apple, though 
smaller, and become mucilaginous when chewed. 

16032—IffTo. 3-^3 
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CercooaipiiB ledlfolius Niiit. 

Yiil-'-nui-h'iHK —The well-knowu mountain mahogany of the region, 
ofteiier called simply maliogany, a small tree commonly 3 to 5 meters 
(10 to 1C feerj in height, (ioinmon in oiioniugs of the yellow-pine Ibrosls, 
particularly at their lower elevations. The exceedingly hard wood of 
the tree was formerly used for root diggers or cauias sticks, and for the 
heads of lish spears. 

The coast species, (\ betulacfoUus Nutt., crosses the Cascade Range 
through the valley of Klamath River, and may have been used also among 
these Indiana. It has large toothed leaves similar to those of a birch 
or alder, while V. leilifolius has small, narrow, entire leaves with revolnte 
margins. 

Pragaria virgiuiana Dncliosue. 

—The native strawberry. This fruit is eaten fresh only. 
The Klamaths do not dry it as they do most of their other fruits. The 
strawberry is not abundant in this region, but occurs here and there in 
patches in the yellow-pine woods. 

Kunzia tridentata tPurfih) Spreug. 

—A shrub commonly 1 to l.o meters (about 3 to Ai feet) in 
height, of a much darker green color than sagebrush [Artmma triden- 
with 3 toothed leaves, and yellow flve-petaled flowers nearly au 
inch in diameter. It is a characteristic plant of the yellow ])iiie forest 
and extend.s to .somewhat lower altitudes in the upper parts of the sage¬ 
brush belt proper. From the fact tliat it is a reputed favorite food of 
the antelope, it often passes under the name “buck brush.’' The roots 
after steeping in water are drunk as a remedy for coughs and other 
lung and bronchial troubles, I was iuformed by an Indian that this is 
the best uiediciiio they have for this class of complaints. They “ use 
it all the time.” 

The dry ripe fruits, which are intensely hitter, mashed in cold wa1er 
and drank are sometimes used as an emetic. The purple stain derived 
ftom the outer seed coat is also sometimes used to produce a tempo¬ 
rary color on arrows, bows, and other objects. 

PruQus demissa (Nntt.) W,*!]]). 

De-icich'-Msh. —The common chokecherry of the “VVest, abundant in 
openings of the yellow-pine forests, particularly along streams. The 
wood is known as de-wich'-ksliiu. The ripe fruit is au important article 
of food, being gathered in large quantities in September, and dried. 

Pruntis emarginata (Dougl.) Walp. 

W6-dd-ghot‘-mim. —^The wild bitter cherry of the region, occurring 
abundantly thronghont the yellow-pine forest and sometimes forming 
dense thickets as high as a man. Its hriglit red, juicy fruit, about the 
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size of a gai-den pen, lias au intensely bitter taste wliieli bas given rise 
to tlie local name '‘quinine elieny.’’ The Indian name is derived Irom 
wii-do-ghots', wliip, because the slender branches aie so often used for 
wliips. The name wit-am'-mani e'-wiim, given im* by one Indian, the 
derivation being \vit-am'-main, bear, and e'-wiiin, berry, was not known 
to my other informant. 


Piunna subcoidata ilpiuli. 

Tn-uui'-lo. —The wild red idum of Oregon, abnndaiit in openings of 
the yellow-pine forests throughont tlie reservation, but particularly at 
Modoc Point. By tlie aborigines it was eaten either dry or fresh, and 
among the white ranchers it is a common and favorite Iruit for stewing. 
It resembles in tlavor some of the sonr cultivated plums, but has an 
additional slightly bitter taste. 

Rosa fendlerl Crepiii. 

€lio-W-l-(hn .—The common wild rose of the region. The fruit is 
occasionally oaten, while the stems are sometimes used for light arrow 
shafts or for pipestems. 


Rubua leiicodeiims Doiigl, 

MliH'-liL —This was the name given me for a ])lant sai<l to be a rasji- 
berry. It was described as growing at Modoc Point, on the eastern 
shore of Klaiuatb Lake, reaching a height of about a meter (d or 4 
feet), and bearing a blniali-black berry. The Indiana notv eat thorn 
fresh, and formerly were in the habit of drying them also. 

Rubus ■vittfolhtB Clmm. A: Schlpcht. 

Tii-tanli'-Hiou .—This is the Indian name given me at different times 
by different Indians as the proper designation for the blackberry. It 
is said to be used for food, but I did not learn where it grows. 

linacea£ 

Linum lewis i i’ursh. 

KtW-d-Mnifi, or hW-ldmii ,—The Rocky Mountain tlax, a perennial plant 
with slender, little-branched stems about half a meter (1.^ to 2 foot) in 
height, numerous small narrow leaves, and large bine flowers about 
2 cm. (nearly an inch) in diameter. The stems produce a remarkably 
strong fine fiber which is made into strings and cords. These are 
employed in certain parts of baskets and mats, in the meshes of snow- 
shoes, and in the weaving of fish nets. (See under Salix and Curex.) 

The plant grows in openings of yellow-pine forests and in the upper 
altitudes of the sage plains, and could doubtless be propagated suc¬ 
cessfully in such areas without irrigation. It deserves carefnl experi- 
meut as a source of commercial filx'r. 
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RHAMNACEAE 
Ceaaiothus prosbratus ISciith. 

(hi-{/u'-e-slim au'-iriils. —A prostrate sliriib, eoininon iu most i)arts of 
the yello\v-piiie forest, foiiniug broad, dense mats not more than a deci¬ 
meter (1 inches) m height, and laiown in some ])arts of California as 
“mahala mats.” Tlie idani has no nse among the Indians, Its name, 
how(*vei’, is interesting on aecmxnt of its derivation from ga-ga'-es, 
liaxvh; iiin, plant, and sib-wiils, arrowhead—from the sa.\ing among 
the Indians that in the old days when the animals lived like men the 
hawlis used the leaves of this ])lant for arrowheads. The signilicance 
of this saying is evident from the thick, holly-like, coarsely toothed 
leaves which closely resemble an inverted aiTowhead of a cei'tain tyj 

Rhamnus pmsli ana DC, 

S<ir'-um-Mk-is]i. —A tall shrub nsnallyS to 3 meters (about (I to 10 
feet) high, with black-skinned berries, their flesh soft, greenish, and 
insipid or slightly bitter, common in moist woods and rocky places 
along streams in the western i>art of the reservation, ahnndant between 
the agency and the old fort, and at Modoc Point. The hark of this 
plant is commercially lused in medicine under the Spanish name cas- 
cara sagrada, though in this part of Oregon it apparently was not 
gathered for the market. The foliage, twigs, and haik are nnuh* into a 
tea l)y the Indians and used as an emetic. The herrios also act as an 
emetic. 

LOASACEAE. 

Meutzelia albioaulis Duugl. 

Lty-Uis ,—A hrancUing annual with roughly canescent pubescence, 
pinnatifid leaves, white or nearly white stems, and small yellow orange- 
centered flowers, common iu cultivated ground and old fields. The 
minute, grayish seeds are much used for food. 

ONAQRACEAE 
Oenothera hookeii Terr, A 6r. 

chon''70(18.—ThQ native evening primrose of the region, a 
common weed iu cultivated ground and in waste places around dwell¬ 
ings. Its yellow flowers, which open at night, are about 7.3 cm. 
(3 inches) iu diameter. The Klamath name of the plant, derived from 
wiis, coyote, iim, jdant, and olnln-was, vomit, is associated Avith the 
following storj’’, in which I have retained as nearly as possible tlie 
sentiment and sequence of the Indian narrator. A long time ago, 
when the animals lived and talked like men, the coyote, or iirairie wolf, 
who was very keen and smart, but a good deal of a sneak, just as he 
is today, met one day the Indian Christ, Ism, who could do anything 
he Avanted to—couldhuake flowers, “ grub ” (i. e., food), anything. The 
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coyote said, in a brag,eiiijj,' way.that he, too, could do these things just 
as well as Jsis, and Isis said: ‘‘Very Avell, go ahead and make a 
flower.’’ Tlieu the coyote, who knew that he really couldn't make 
much of anything, was greatly ashamed, hut he went off iu the grass 
a little way and vomited, and on that spot pretty soon this great, rank, 
yellow-flowered weed came up. And that was the best the smart 
coyote could do. 

APIACBAE 


Caiiiin gaiidueri (.[look. A Am.) (Iray. 

Xilfi'lL '.—A plant closely related to cpa {(Uiniin om/tiiiiiiii), and so 
much like it as not to be distinguishable to an unpracticed eye. Ep.l 
has shorter, .stoutei' roots than ndalk, and a slightly ditt'erent taste. 
The roots are a common article of food not only among the Klamaths, 
but among the TJmatillas, who call it sa-liwct'; among the TItes, avIio 
call it yam'-pil, and in many other tribes. 


Canim oregaaum Wilts. 

ly-jXt .—A .slender, white-tlowered. nmbelliferons ])hmt, without a 
pojmlar English name, but rather eommonly known among llie whites 
by its Indian designation. This is one of the earliest spring plants 
gathered for food, the roots being dug about th(‘ Ist of iMay, at which 
time the contents ar(* soft and milkj'. The root is commonly dri(*d and 
eaten raw. (fclei* also Cai'iiin finirdueri,) 

Cicuta maciilata L, 

—One of the si)ecies of water hemlock, white-llowered, 
umbelliferous plants, common in swamps and along streams, the roots 
containing a deadly poison. It is not clear from the specimens col¬ 
lected whether the species of the Klamath country is liutculatn or some 
very clo.sely related one. The roots mashed and mi.ved with poison 
from a rattlesnake’s poison sacs or with the decomposed liver of a deer 
or some other animal, which has been buried in the ground a few days, 
was used to ])olson war arrows, the heads of Ihe’arrows being dipped 
iu the moist mixture and dried over a .si>ecial kind of tiro with a certain 
ceremonial. Oicuta was sometimes used among Indians to poi.son 
people ill veiy much the same Avay as arsenic or other well-known 
lioisons are nsed in civilized coinmunitie.s. It was also stated tliat 
Xneces of dead fish dried in a certain manner (my informant did not 
know exactly how) are a deadly jioison when taken iu food. 

Gicnta roots have the reputation of killing horses and cattle. In 
tramping in marshes whore the plants abound, the animals crush the 
roots, aud the poisoned water in tlie hoof holes is afterwards drank or 
the exposed roots eaten. 
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Heracleum lanatum Miclis. 

VM'-cM, —l^(»t identified, but perbaps tbe cow i)arsiiip, a coarse, 
rougb-bairy, uuibelliierous plant growing in moist meadows. The 
young shoots when about 15 cm. (fi iiicbes) high are used for food, and 
tbe roots are employed medicinalls". The plant was said to grow at 
Modoc Point on Klamath Lake. 

Peucedauuni canbjri C'onlt. A IJose. 

Lhc'-Ms .—A low umbelliferous plant with white fiowera, finely dis¬ 
sected leaA’es, and tuberous roots. This is a food used comi)aratively 
little among tbe Klamaths, but a staple article among the Modocs at 
theTainax subagency, who gather it in the neighborhood of Lost Piver 
and Tule Lake, in Klamath County. The sample that came to the 
writer’s notice was a long necklace-like string of the roots which a 
Klamath Indian had brought from Yaiiiax. The product is often 
handled iu this form as well as loose in sacks. Each root is shaped 
like an onion, with a diameter of li to 3.5 cm. (about to li iiu'hes), of 
a yellowish or huff color on the cros-s-veined surface, after the removal 
of the blackish outer skin, and a creamy white color within. The inte¬ 
rior has a mealy and slightly spongy aiipearance, is soft enough to 
be easily masticated without other preparation than drying, and has a 
faintly oarrot-like taste. It belongs, indeed, to tbe same family as the 
carrot and parsnip. Tbe roots are eaten in tbeir simple dried form or 
are masbecl and boiled into a mush. 

Slum clcutaefolium Diuel. 

W(V-Mm .—A common marsh perennial, commonly a meter in height, 
with simply pinnate leaves and dentate leaflets, tbe white flowers borne 
in compound umbels. The herbage of this plant, which has an aromatic 
flavor, is eaten as a relish. 

BRICACEAE. 

Arctostaphylos patula (Jreene. 

Shle-slil((j}'-nMm .—The common manzanita of tbe j'^ellow-piuoforests, 
growing to a height of 1 to 1.5 meters (about 4 or 5 feet) aud often 
forming dense thickets. Its broad, evergreen leaves, red berries, and 
smooth, red-brown bark make it a conspicuous and handsome shrub. 
The green berries are sometimes eaten, and the leaves, picked and 
dried at any season, are mixed with tobacco for smoking. 

* Arctostaphylos uevadeusis Gray. 

—The bearberry, a small, red-stemmed shrub closely resem¬ 
bling the manzanita in leaves and berries, but creeping on the groiiml 
and seldom rising more than 20 cm. (about 8 inches) above it. Its dried 
leaves mixed with tobacco are used for smoking. A closely related 



HUCKLP:]BERRII*.S, INDIAN HNMP. 


103 


species, Anioslaph/los nru-nrui (L.) Bjn-eiig’., occ.urs in Jiortheni lati¬ 
tudes all the way across tlie continent, and Avas one of tlie favorite 
tobacco mixtures of many otlier tribes. This species .i>;roAV.s in tlie (Jas- 
cado Mountains of middle and nortliern Oregon, bnt so far as known 
does not occur in tlie ncigliborbood of tlie Klaniatb lloservation. A, 
nt‘r(t(lennift is abundant along tlic road from Port Ivlamatli to (Irater 
Lake, above tbo yellow-pine forests. 

Vacciuium membianaceum Doiiijl. 

E'-iriim .—The coniiuon tall huckleberry of lln> mountains, commonly" 
a meter in height, Aviih large, lincly serrate leav'es, aeuie at the apex, 
and a purple-black luscious fruit About tbo third iveek in August 
nearly all the old women of the Klamath tribe and many A\hole 
families cross the divide of the Cascades hy way ol‘ Anna (iroek to 
ITuckleberry Mountain or I~P-wam-can, the place of the huckleberries, a 
few miles southwest of Crater Lake. Here they s]>end a few weeks 
pieuicldiig, feasting, and gathering and drying their supply of huckle¬ 
berries for winter use. 

Vacciuium acoparium Lcilicrji.' 

A loAv huckleberry of the forested mountain slopes, seldom III) cm. 
high, with angular stems, small leaves, and sweet red fruit. The 
berries are eaten either fresh or dried. 

APOCYNACBAE. 

Apocynum o 2 uiaabioum J.i. 

Xdt, the 0 much prolonged. Knowing that this milky-juiced plant 
was widely used among the American aborigines as a source of one of 
their best fibers, and not learning of its use among the Ivlumatbs, 1 
described it to a very intelligent Indian, avUo then recollected that a 
fiber plant agreeing Avith ray description oeeuvred in the Lost lliAmv 
country soAith of the reservation and was used by tlie, IVIodoes. No 
opportunity Avas afforded, however, to verify the identifieatioii.- 

POLEMOlSnACBAE. 

Gllia aggragata (Pnrsli) >Sprt;n}'. 

OhV-mm hon'-wlis, —A beautiful scarlet-flowered biennial plant of tlie 
yellow-pine belt, about 60 cm. liigli (approximately 18 inches), with 
finely divided leaves and a tubular, funnel-form corolla, commonly 3 era. 

•Tliis i3Hooker’s variety HI of raoclniim m/jiillliig, ■wliieli, witli its lower 

stature and broom-liko habit, smaller loaves, obsolescent calyx lobes, and red fruit, 
appears specifically distiuct from T. mitriUhis, On acoomit of tlio older Taeoiniuw 
niifroi^htjUum of Keinwardt, a uew sped lie name, from Mr. Leiberg's manuscript, is 
bore adopted. 
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(aljont 1 [ iiicliesj in leugtli. The name, from ohls, dove, iim, plant, and 
brni'-wiis, drink, commemorates tbo legend, current among the Indian 
children, who pluck the lloweis and nnck the nectar, that in the old 
(lays wlien the beasts and birds lived together and understood each 
other’s language the wild dove’s drink was the nectar of this ilower, 
and nothing else. 

ITBPBTACEAE. 

Mentha canadensis I,. 

MUch-iiK'-Mm .—The native true mint, lre(iuent in the borders of 
marshes, A rea is made from its herbage. 

SCROPHULARIACEAE. 

Nicotiana attenuata Wats. 

K(ic}i‘-kuL —The native wild tobacco of the region, commonly appear¬ 
ing as a weed in cultivated fields. My informant stated that the 
Indians never cultivated it, and that it makes an exceedingly strong 
smoking mixture. 

VIBURNACBAE, 

Louicera conjugialie Kell. 

O'-Him.—OwQ of the bush honeysuckles, locally but incorrectly known 
as ‘■cranberry,’’ a common plant in moist, open forests of lndgei»ole pirn*, 
Vinxis murrayam. It occurred in considerable abundance at several 
points between tlie agency and Fort Klamath post-ofhce. 

The red or purplish berries, wliicli have a mild, sweet flavor, are 
eaten fresh, but not to a great extent. They are never dried. 

Sambucus glauca Xiitt, 

ISW-loH .—The common elder of the region, which hears large clusters 
of pale-hlue berries, densely covered with bloom or glaiicousnes>(. 
Tlie berries, slb'-lo-siim, are an article of food. 

One curious use of the ifiant, now rarely resorted to, but formerly 
common among the Snake Indians, consists in punching ont the pith 
fr(nu sections of the stem, ramming them full of large crickets, Anahrm 
simplex Hald., and plugging the ends. The contents of the stems were 
used for food in the winter. 

VALBRIANACBAB. 

Valeriana edulls Nntt. 

perennial with a thick, deep root, deeply linear-lobed basal 
leaves, and a nearly leafless stem, bearing at the summit a close cyme 
of white flowers, these becoming loug-stalfced in age and ripening into 
sjuall feathered nutlets. It grows along streams and in natural mead¬ 
ows; for example, along Wood River, between the agency and the old 
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ibrl. Til t'ookiiijj:, ,i liolo ix'i-liapH a ni<‘t<‘i’ or more (aboiil .» or 1 feet) in 
(liaiiieter and half as deep is diijc in the ^liround and lined ^^ilh stones. 
A lire is then built in the hole, and alter l)nrnin.i> for a sullieienl time is 
eleaietl out. Fresh j'-ra'^s is n<‘xl laid over the liot stones, tlieii k-Oh, 
then more •’■rass, and the whol(‘ eovered with earth. The mass is then 
allowed to rook and steam the rest of flii' day and over iii.ijht, -when 
the pit is opened and the eooked roots an* leady for eatinji,'. 

The odor of the root is very disa{>re<‘ahle to white peo])le, to sueh a 
decree, indeed, that the mse of lln* plant aboni the a^eney was for- 
ineily forbidden. 

The H lake name of the plant is kw<‘'-ya. 

CARDXJACEAE. 

Aoliillea millefoliam Ij. 

Lul-icaV-sfiin. —Yarrow, a weed eonimon in meadow's and pastures in 
the Eastern United State.s, and, from the cvidone<‘of its oecnnvmce oven 
in very remote and nnsottled parts of the plains ainl from the state¬ 
ments of the Indians, muiuestionaldy native in our Northwest. Many 
years affo, before the building* of mill and irrigation dams, when the 
salmon ran up Williamson and Bpraguo rivers and tlie Indians were in 
the habit of drying them, it w'as their custom, aft<'r a lish w'us split 
open, to lay iti the body cavity a yaiT<nv stein w’ith its ](‘aves and llowors 
still attacbed. This treatment, l>y liohling tlie llsli open, hastens the 
drying i)roee.sH and pro\ont.s the ileeom posit ion that would be likidy to 
tollow if the walls were allowe<l to collapse. Rfy informant knew of 
no special signilieanee attached to the usi* of this jiarlicnlar jdaiit and 
of no special adaiitability it hud for this purianse, except that it did not 
give the dri(*d fish such a bad taste as some other plants. 

Artemisia tridentata Nntt. 

or IwV-iclw .—The largest, most abundant, and most widely dis¬ 
tributed specie.s of .sagebrush, coi«])osiug probably nine-ten tbs of the 
shrubby vegetation of the plains of southeastern Oregon. In medicine 
a decoction of the herbage is used internally to cheek diarrhea, exter¬ 
nally as an eycAvash, while the mashed herbage is used as a substitute 
for liumiont. 

In the production of lire on wood by friction, the ordinary method of 
obtaining dre before the aih'entof the Avhito man and still occasionally 
resorted to, small dead stems of it are used as twirling sticks, this 
being the most Avidely used and satisfactory wood for the purpose. 

Away from the timber, sagebinsli is the almost universal fuel of the 
region, not only among the aborigines, but among the white ranchmen. 
The short trunks, often 10 cm. (-1 inches) in diameter, but more com¬ 
monly one-half to tw'o-thirds as much, have a wood of not very great 
solidity, which, assisted by the loose stringy bark, takes fire readily 
and produces fairly good coals. 
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Tetiadymia canescens DC. 

Kat-hd'-unm. — A. coinpo.site yellow-liovrered sliriib, I to i3 feet in 
lieiglit, with Hilv(‘ry ^Yhite, ohlaiiceolate leaves, blooming iu July and 
August. This is often eaten by horses, but otherwise it is a plant of 
no importance to the Indians. 

Wyethia mollis . 

iStii'-)n<(h'. —A plant very similar to Balsamorrhiza, but the canescent 
leaves not cordate at the base. It is abundant iu the yellow-])inc forests. 
Tlie roots of a plant, which from the descripti(m is i)robal)ly this, are 
mashed and U‘^cdas a ])Oultiee for swellings. 

Balsamorrhiza sagittata (Piirsh) Nutt. 

LM .—A stout low plant, about 30 to 50 cm. (approximately 1 to IJ 
feet) high, with yellow flou’er heads similar to a small sunflower, and 
large, grayish, arrow-shaped leaves often 30 eiu. long, the whole plant 
resembling the introduced elecampane, hudti lideninmJj., of our hlastern 
pasture lands. Horses have a marked fondness for these leaves and 
are continally cropping them while under the saddle. The s(*eds of this 
plant and those of the similar B. ileUoidtv Kutt., which the Indians do 
not distinguish from it, are gathered, roasted, and ground as a farina¬ 
ceous food. Both plants are abundant on the reservation in the yellow- 
pine forests. 

Chondrophora uanseoaa (Pursh) Dritton. 

Wal'-irdl. —One of the plains shrubs kuowii as rabbit brush. A 
silvery-white variety of this species about 4 feet high, with narrowly 
linear leaves, and bearing yellow composite flowers iu September, is 
common iu the margins of the yellow-pine forests about the agency. 
Its mashed herbage, aromatic and resinous, is used to raise blisters. 

Clirysothamnuabloomer! (Dray) Greene, 

Tr«'-)«/._A yellow-flowered composite shrub, 1 to 3 feet high, with 
slender, bright green foliage. A poultice of the mashed leaves and 
flowers is used to draw blisters. The name appears to be applied also 
to other related shrubs coutaining aromatic-resinous principles, and 
used in a similar manner. 

Madia glomerataHook. 

glutinous, yellow-flowered, composite aimual plant, 
one of the several species called “tarweed.” The seeds are often used 
for food. 



ALPHABETICAL LIST OF IHT3IAH NAMES, WITH THEIR TECHNICAL 

EaUIVALENTS. 


lU. 

Ba-b;ik"-buk-lhu' nliiu 

B.’i-ba'-o-siim. 

Ba-lo'-bcb. 

B;P-n;im. 

Bba'-iiT'... 

Bol'-wlif'. 

Cbillc'-;ini. 

Obilk'-lb. 

. 

Cbf-p'-iis. 

C'lunAr'-l’ik. 

Cbibii'.. 

. 

Cbom'-cliak. 

('lifiins'-kiim.. 

Ib'-M'ick'-kiisU.. 

Do-wicli'-kHiim.. 

K'1>A.. 

E'-'wiim. 

Gu-ga'-e-sam , 

Ga'-I) gii'-o-sihn. 

Oliii'-gnm lUk'-b. 

Gbiit. 

Gi]-lf‘n'-ii.. 

Gla'-i-pi.. 

Gla'-i-pi-iiiu' .. 

Go'-P-'wliil. 

Gu'-klaks. 

Jo'-i-jiks. 

KiV-a-lnm-kPs. 

Kiicb'-kiil..... 

Ki!m'-ch(5-('la"-li8. 

Kfi-iua'-iiiT. 

Kiip'-i-ouks. 

Kiip'-kil.. 

Kat kat'-siim... 

Kcu-ii'-’Wtit.. 

KliU-als'.. 

K-oV. 

Kbl'-a-kSms. 

Kbl'-kams... 

Ko-osV.. 

Kbts-on'-iks. 


AbioH <‘ou(’()l<ii. 

Kiiogoimm slolliituin. 
Jbiiboris r<‘p(‘UH. 

Amavanlus bliloides. 

Ablos foncolor. 

Ctir<‘\. 

. Artpudsia Inilontiitii. 
Amelanclder iihdfol ia. 
ICmizia tridcntata. 
Bopkiauiinia ('nifiiplbrmis. 
.Sisyiubriiuii incisam. 

.liibPH pennui'. 

.iSagillaria avilblin. 

. UoHa (cndleri. 

, Kib«‘8 aurcmn. 

. kibps aureuni. 

.VriiuMs tloinihsa. 

.rriuiUB (loinlssa. 

.Ouj'inn oivgnnnm. 

. \'ar('iiduni luombiviuaceuiii. 
.CoauidbaH proatrtdiJH. 

. Barbovia vepeiis. 

.JriH iidssonrionsis. 

Aiianiisia tritlputatiw 
.Triglocliiu ruantiiua. 
.ElymuH ciniden‘-attiri. 
.Elyums coiulousatus, 
.Madia gloraurata. 

.Rumex fenlicifolins. 
-Fragaria virgininiia. 
.Eriogoimia elatnin. 
.Eicotiaua ationuata. 

■ Panipulaila Huitans. 
-Arotostaphylfw nevadeiwis, 
.Polygouura douglasiK 
.Pinas i)on(lGrosn. 
.Tetradynda oanescens. 

. Riimex geyerl. 

.Oarex. 

. Taleriaua edulia, 

.Linnm loTvisii. 

.Liimm lowisii» 

.Popiilus balsamifera. 
.Choiiopodium feemouti. 
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KtiV-lo.Pimis InuiBertiaua. 

K\vf*'-ya.Yalei'inna oilulis. 

Liil-wiir-siim...AcLillc."! inillefolimu. 

Lljii.Balsamorrliiza sagittal a. 

LLo-LV-e .Ribes oxyacantlioidcs saxosum. 

Li'i'-liis.Mentzelia albic.uilis 

Miicb-as'-sam.Montba cauarteiisis. 

Mii'-Piu Li'-w'Iils.Schpns lacaatrL oci-ideiitalis. 

Mii'-i.Scirpuslaciistm ofcldeutalib. 

Miis'-lfi.Rnbua lencoclcrniis. 

Ndiillc. C'ariim gairduori. 

Xkds.PimiB poiiderosa. 

Nf)t.Apocyuuni cauudbiuuui. 

No -tlik.Agroatis pereuuaus. 

Obl'-sam bon -wiis.Uilia aggregate. 

d'-tiiiu...Lonieera coigngiahs. 

PAks.Qnamasia qiinmasb. 

Pi)d'-ohr>.ITeraclenin lanatnm. 

Pd -piis.Typlui latifolia. 

Sil-li'neP.Carnm gairdueri, 

Siir'-um-biik-isU.Rbamnn.s i>ni’sbiana. 

Soii-d.Zygiuleiina vcnenosns. 

Srou.Zj gadenus veiieiiusn*). 

Shill.Pbragmiles pUragmites. 

Shle-sbliip -shiiin.Aictostaplijloa patula. 

ShwA'-wi-siini.Evornia vulpiiiii. 

Skii'-Aviinks.Ciaita luacnld ta. 

sleds.Urtica broweri. 

Sld'-liis.Saniluicurt glam a. 

Slo'-ld-siiin.Sauibucus glanca. 

Stii'*nidk.\Vj ethia mollis. 

Stop'-iilcli.Piniis pondcrosa. 

Tkdp.Phragmites pbragmitos. 

To md'-ld.-.Pruun.'. Mtbcordata. 

To-tuuk'-siim.Kulms Aitifolius. 

Tsiil...Phragmites pbragniitcs. 

Tain-ii-o. Jnucus baltieus. 

Tso-piuk'-bhiim.Taxns bro\ifoli!i. 

Yii'-liil.Popnlos tremuloideb. 

Wit-cbiik'-w'is.Eyuisetum byomale. 

WtV-kihu.Slum eicutaefolium. 

■\ViL'-kr).Pinna niurrayana, 

■WTil'-wiil. Ciiondropbora nanseosa. 

M’ii'-iui.C’brysotbiinnins hlooiiuTi. 

Wil'-Bum cbdn'-Tfriis.ilenothera bookoii. 

Wicb'-pl.(Jarex. 

Wip'-liim. AIuuh tenuifolia. 

Wjt-am'-iunm d'-wiim.Pumas emarginata. 

Wo-dd-ghdt'-siim.Prnnna emarginata. 

Y'd-ktis.Nj mpbaea polysepala. 

TiTiil'-'vriiusb.Libocedrus deonrreus. 

WoP-'wan'-shiini .Libocedrus decnrrens. 

Yam'-pa.Parnm gairdueri. 

Yiincb -.C'nlochortns macrocarpus. 

A'us.Salix, 

Yu'-yiik.Salix. 
























































STUDIES OE MEXICAN AND CENTRAL AMERICAN 

J’liANTS. 


HY .1. Js. JiOSK. 


PREFATORY JNOTB. 

Owing to tlie large miinber of sonrcoK Ivoin wliioli iilants are Rent to 
UR from Mexico, it heems advisablti to discontinue, at least for the 
piosent, the j^ublicatioii of reports upon separate collections from that 
quarter. There is the added reason that many of the RpccicR are 
absent from ex^eu our largest American herbaria, xvhicii niakeR the 
identiheatiou doubly tedious. It ia my xdan, therefore, to work uj) the 
variouH colleolions jointly, reporting upon them ROinewhat irregularly 
by genera or families, presenting revisions, synopses, or even mono¬ 
graphs, when the material at hand seems to justiiy it. 

Miacollancoua new species will be jiublished from time to time. 
These stndies will he mostly upon the Polypetalae, although not neces¬ 
sarily confined to this group. 

NOTES ON CELASTEACEAE. 

MaytenuB phyllantlioides Bentli. Hot. Sulpli. 54. 1844. 

Shrub DO to 13 dm. high. 

Collected by Mr. C. G. Pringle in calcareous soil, Tebuacan, Puobla, altitude 1,808 
meters, December 20, 1896 (No. 6285). 

Myginda sooparla Tlook. ifc Am. Rot. Beoeb. 283. 1836-40. 

Leaves of two kiuds; some small, 6 to 10 mm. long, oooasiounlly opposite, mostly 
alternate; the others umcb larger, 3.7 cm. or more long, always nltornate; Rowers 
small, brownish in color; fruit pear-shaped, 6 mm. long, obtuse, rod, l-ee(*dod. 

Not common; in river bottoms and on shaded hillsides. Collected by Dr. Edward 
Palmer, Acapuleo, December, 1891 (No. 170). 

This species was omitted by Mr. TTemsley from the Biologia Oontrali-Amoricana. 

The original specimens came from Acapulco, and there is no doubt of tbo identity 
of Dr. Palmer’s i)laut. In the above description wo have intcnde<l simply to sup¬ 
plement or correct the original ebnraefcors, which were bas6<l on flowering speei- 
mens only. 

This species has not before been represented in the National Herbarium. 
Hippooratea aoapulcensis IT. B. K. Nov. Gen, & Sp. 6: 157. 1821. 

Climbing shrub, 16 to 24 dm. high; leaves dark green, flowers greenish white. 
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Collected by Dr. Ed^^ ard Palmer near Acapulco, Marcli, 1895 (No. G2fl). 

This species was oiiginally collected near Acapulco, by Humboldt and llonpland, 
and was afterwards obtained there by Lay and Collie. 

Mr. Nelson has collected the species in the State of Oaxaca at the following places: 
valley about Cuicatlan, altitude 590 motors, November 3,189-1 (No. 1803); JamLlteiioc 
to Rio Verde, altitude 131 to 328 meiers, February 21, 1895 (Nos. 2373 and 2371). 

It has not heretofore been represented in the National Herbarium. 

This appears to he Tontellea hookeriuna Miers and Priallniera lenella Miers. 
Hippocratea mesloana Miers, Traus. Linn. Soe. 28 : 352. 1872. 

fclometimcs a tree 7 5 to 9 meters high, w ith irunh 20 cm. in diameter. 

Collected by Dr. Edw ard Palmer near Acapulco, Fehriiarj’^ and March, 1895 (Nos. 
430, 584, and 588). 

We have seen no named specimens of }I. mejioana. Mr. Henisloy has I'efeired this 
species to JT. nniflm'a DC. 

The identification of the above tw o species is not al all satisfactory. 

Perrottetia longiatylia Rose, sp. iiov. 

Leaves oblong, 12.5 to 15 cm. long, loug-aenmiuate, enneate at base, coarsely toothed; 
inflorescencepuberulent; sepals narrow, acute; petals ovate, ciliato; style elongated, 
enlarged at base, 2-lobed. 

Collected by Bonrgeau in I/bnatlancillo near Ori/aba, 1805-G (No. 2827). 

This plant is referred to P. quiiuliuaiah by iMr. llcmsley in the Biologia Ceutrali- 
Americana, but that species came oiiginally from South America and besides has 
glabrous petals, stamens shorter than the petals, and the stylo very short. 

Bourgeau’a plant is perhaps nearer P. oraia, from which it diifers in its larger, 
more acuminate leaves, less ciliato petals, and longer and thicker style. 

Penottetia ovata Hemsl. Diag. PL Nov. 1:6. 3878. 

Collated by :Mr.E. W. Nelson from near Totonfci'pec, Oaxaca, altitude irom 1,217 
to 1,808 meters, July 13 to 20, 18J)1 (No. 786); also from about Tnmbala, Chia]>as, 
altitude 1.312 to 1,807 meters, ()ctober 20 to 29, 1895 (No. 3354). 

My material, while presumably of this species, has the leaves oblong rather than 
broadly ovate. Only the male flowers have been described. The female flowers 
may be thus characterized: Sepals and petals as in the male flowers, ovary glabrous, 
style short, stigma two-parted, fruit hro.iderthan high, 4-lol)ed. 

Perrottetia glabi^ta Rose, sp.nov. 

A shrub 24 to 30 dm. high, nearly glabrous; loaves oblong, shortly nonmiiiate, 
glabrous, excepting veins and petiide, or bocomiug glabrutc, rounded at base, sharply 
and finely serrate, 7.6 cm. or less long, 3.7 to 6 cm. wide, pale beneath; infioresceneo 
glabrous throughout; petals small, slightly ciliate; stamens long. 

Collected hy E, W. Nelson on Mt. Orizaba, altitude 1,607 to 2,160 meters, March 
18, 1894 (No. 313). Here seems to belong Harris's plant which Mr. Hemsloy referred 
to his P. ovata in the Biologia Coutrali-Americana. P. ovata differs from the above 
species in the reddish pubescence of the inflorescence, the densidy ciliato petals, 
eoarser-toothed leaves, etc. 


NOTES ON RIJTACEAE. 

ESEKBECEX& 

The genus Esenbeekia is said Bentham and Hooker to contain 
abont 22 species confined to South America and the West Indies. Mr. 
Hemsley in his enumeration of Mexican plants' reports a single species, 
JB, berlan^ieri. In addition to my two new species described below, 
two others have recently been described, viz: M. fiam and JB. hart’ 

> Biol. Centr. Amer. 1:170. 
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ntavii, inakinp: in all live speoieK for lifexico. The following key will 
be lielpfnl in separating llie.se species: 

I J,eaves iimple. 

+- Leaves large,.»io 10 eiii. long, pulieseent, pale. 

Eaeubeckia flava IJraiulegre, Zoo, 1 ::-i7S, t. li, 1891. 

('ollertod l>y T. 8.15rtin(lcgot) at Hau .Iohc itol ('al)o, Lower Califoruiii, 1890. Only 
Liiowii from this one collc'ctioii. 

- - Leaves small, 2.') io ,7 ( m. long, nearlg glab) 0 Hs, lifighi gnen, Jiiielji reikiilaUd, 

Eaeubeckia haitmanii Pohiuaon <V Feni.ihl, I’roc. Am. Acad. DO’llil. 1891. 

1’,'P® specimens collected by C. V. Hartman, La Tinaja canyon, State of Sonora, 
Noa ember 19, 1890 (No. 210), and since hy Dr. Talnier near Ciiliacan, October 25 to 
November 18,1891 (No. 1801). 

( I Leaves iernule. 

-i-LtaJicts rirg large, puheseent beneath, Jlowtrs few and large, sepals and petals not 

2 )elhieid-dotiid. 

Bsenbeckia macrantha Rose, sp. nov. Plaik II. 

A tree 1.5 to fi meters high; yomig branches and intloroseencc silky-pnbescent; 
leaies alternate, long-petioled, 3-foliol.atc; leaflets largo, oblong, 15 to 20 em. long, 
5 to 7.3 tm. broad, homcMhat oblirpie at base, somewhat acuminate at apex, green 
and shining above, paler and somen hat silky houeath, covered with small pellucid 
dots, strongly veined; inflorescence panionlato; sepals 5, small, roundod; corolla 
10 nun. hroad; petals imbricate, pnheseont wilhont; stamens 5; disk very large, 
slightly lobed. 

('olle( ted by Mr. E. W. Nelson in n canyon along wagon road (5 miles abo\o Doinin- 
gnillo, State of Oaxaca, altitude 1,113 to 1,007 motors, October 30, 1891 (No. 1831). 

Hxi ‘1 xwuox or I’LviE.—Dg I, lldweimglamuli, lig.2,tli>flerbuil. llg.ii, opciiilowcr! flg.4,loaf) 
lig*. 1 uuil 4, SI .do ", iigs 2 .aid 'I cnLiigeil 

k- Leaftels ghih'ons and snuiller, Jlowers mnurons and smaller, 

■t^KepaJs and jnttthpelliuld-dotled, petals white, seeds siharji and with a deep ooneavlty 

at base. 


' Bsenbeckia acapuloeiisis Rose, sp.uuv. Fi.atb III. 

A small tree, 6 meters liigh; stem 7.5 to 10 cm. hi diameter, glabrous throngbout; 
le.ives temate; leaflets oblong to obovato, I’oniided at apex, somewhat tapering at 
base into slender petiolnlas, 3.7 to 12.6 cm. long; flowers abundant, in a short, broad 
terminal panicle; iiiflorescenoo pnborulent; sepals nearly orbicular, glabrous, dotted; 
jietnh wbito, thin, dotted; fruit flat-topiicd, 6 cm. broad, deeply 5-lobed, very much 
liilged; seeds iirownisb. 

Collected by Dr. Eduard Palmer, in river bottoms near Acapulco, December, 1895 
(No. 17.3). 

Very <lifferent from tbe two recently described species {Ji, fara and li. harlimnii) 
Irom western Mexico. It is ueaiest li. berlandltri of castorn Mexico. 


ICxPLANATios Off Pi.Aiu—Fig. 1, fluwonnglir.inclii flg. 2, tlowers fig.8,llower illsBected, fig. 4, budi 
tig &, lirancU with fruit and limvosj fig. 0, frnit, fig. 7, sewl, figs. 1 and fl, RCidu 1, figs. 2, 3, and4. 
eidarged. 

**++ Petals spotted, seeds dull and with a mere sear at base. 


Bsenbeckia berlandieri Baill. Adansonin, 10:151. 1871. PjJATK III, 

Type fapeeimens ftom woods near Tampico, Tamaulipae (Berlandier, No. 3126). 


’Since tbe above key was prepared Capt. John DonnelJ Smith, has pnhlished K 
litoralia from Guatemala in the Botanical Gazette (23: M2). I have not seen hlfl 
apecimens bathe stales that it is most nearly related to JS. aoapufoensie. I should 
judge that it is clearly distinct. 
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I have Tjeeu able to examiue a duplicate type of tbis at the fJrny Ilcrbarinm. The 
species,'while closely related to the last, appeal's to be distinct, having somewhat 
different carpels and seeds, less pellucid leaflets, etc. 

Expi.iN'iTiox OP Plate.—F ig.8, capsule, dg.9, seeds scale , 

SPECIES OP OTHER OENBRA. 

Am yrifl thyrsiflorus Tnroz. Bull. Soc. Nat. Moac. 21, pt. 1: t75. 1868. 

Collected by Mr. E. W. Nelson at San Andros Tiixtla, State of Vera Ornz, altitude 
328 meters, May 7, 1894 (.No. 453). 

This is tlie only representative wo have of this speoies. It answers the original 
description fairly well exccpl that the petiolc.s andpctiolnles can hardly he said to 
be winged. 

The type of this species also came fiom Vera Cm/. 

Pilocarpus longlpea Rose, sp. nov. 

A shrub 15 to 36 dm. high, glabrous througliont; leaflets 3 to 5, rarely solitary, 6 
to 10 cm. long, oblong, obtuse to retnso, broadly cuneatc at base, strongly reticulate 
and glabrous above and beneath; raceme 3 to 5 dm. long; pedicels horizontal in 
flower, ascending in fruit, 20 to 25 miu. long, glahrona, with 1 or 2 small hrncts 
just beneath the floiver; frnit deeply 5-lobeil or parted, lto.5 maturing; niatnre 
coccus glabrous with parallel semicircular grooves, 10 mm. in diamt'ter; seeds black, 
glabrous, 6 to 8 mm. long. 

Collected by Dr. Edward Palmer on shady liiUsides near Acapulco, Mexico, Feb¬ 
ruary, 181:15 (No. 614), 

This seems nonrost the Brazilian species P, ieloauua, bnt has the brads of the 
pedicels ditfereutly situated, fewer leaflois, etc. 

Pilocnrj)us has not heretofore been reported from Mexico 

Trlphasia tiifoliata DC. Prodr, 1: 536. 1824. 

Shrub 18 to 30 dm. high; flowers very fragrant; fruit red. In cultivation at Aca¬ 
pulco, Febrn.ary, 1895 (No. 467). 

The plant is often used for hedges. Tlie fmit is made into a kind of jelly. 

Zanthoxylum arborescens Rose, sp. iiov. 

Small tree, 30 to 36 dm. high; branches with few short, scattered thorns; leaves 
large; leaflets 3 to 7, mostly 5, very variable, the larger ones 1.5 cm. long, oblong, 
tapering at base, the terminal huiflet more ennoate, slightly crenate, becoming gla- 
hrate above, pulierulent beneath, especially on the veins; jjnnicles open, terminal, 
puberulent (as well as young branches and rachis of leaves); enlyx small; petals 
r>, reliexed, greenish-yellow; stamens 5, a little longer than the petals; stylos 2; 
ovary l-celled, 3-ovuled; seed 5 mm. long. 

Collected by Dr. Edward Palmer along river banks and in arroyos, Yiuala, August 
16 to September 25,1891 (No. 1454, immatnre fruit; No. 1455, in flower); and October 
18,1891 (No. 1405a, mature fmit). 

A very distinct species and seemingly nearest the rare species Z. melanoatrioliim. 

ZaBthozylum pterota (L.) H. B. K. Nov. Gen. & Sp. 6 : 3. 1823. Fiti/tira pierota 
I..Syst.ed. 10!S97. 17?9! 

Collected by Dr. Edward Palmer at Ymala, August 10 to 25,18i)l (No. 1424), 
Zanthoxylum foetidum Rose, sp. nov. 

Shrub 3 to 6 meters high; branches dark green and nearly glabrous; tborns plen¬ 
tiful, small, recttn'ed and sharp; leaves coraiiouad; leaflets 3 to 5, lauceoliite, potio- 
laie, 2.6 to 6.2 cm long, shortly acuminate, cuneate at base, crenate, puberulent on 
the veins beneath, thfokly set with pellucid dots; panicles axillary, puberulent, many- 
fkiwexed, 2,6 to 6 om. long; sepals 4; petals 4; stamens with filaments longer than 
the peials; anthers ovate with a large gland at the tip; styles 2; fruit very 
glandular. 
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Colleotod by Mr. C. G. Pringle in barranont. abovf Ciiorniivacii, AIoi’cIoh, alLitudo 
1,808 meters, November 11,1895 (No. G207). 

The leaves give forth a very offensive odor. 

Near Z. limonoello, but distinct. 

NOTES ON BXJESEEACEAE. 

The genus Bursera up to 1883 was in a very confused coudiUoti. lii 
this year appeared Dr. A. Euglor’s monograph of the genus, ‘ in whudi 
39 species are described. Wince then, however, a nn^nber of new 
species have come to light in Mexico, of which the ibllowing is a list: 

Bursera cerasifolia Brandogeo, Pro<‘. C'til. Acad. ser. 2, 3: 121. 18!)1. 

Duplicate type in the National Herbarium. 

Bursera fragUia AVats. Proo. Am. Acad. 21: 422. ISSfi. 

Duplicate tyi>e(No. 72) in the National ITerbarinin. 

Bursera glabrescens Kosc, Gontr. Nat. Herb. 3: ,313. JS!r>. ntimcra inthnrri fjlab- 
rescens Wats. Proc. Am. Acad. 25: 145. 1890. 

Duplicate type (No. 77) in the National Herbarium, 

Tliis species may yet i>rovo to bo li. jonillenma (II. B. K.) Kiigloi’. 

Bursera jonesli Roho, Coulr, Nat. Herb. 3: 314. 1805. 

Type (No. 191) in the National Herbarium. 

Bursera aptera Ramirez, Anulea lust. Med. Nac. 2: Ki. 1800. 

Bursera trijuga Ramirez, Aualo.s Inst. Sled. Nac. 2: Ifl. 1800. 

Bursera morelensis Ramirez, Anales Inst. Sled. Nao. 2: 17. 180(i. 

Bursera laxiflora Wats, Proc. Am. Aoad. 21:41. 1889. 

Duplicate type (No. 70) In the National Herbarium. 

Bursera uelsoni Rose, Coutv. Nat. Herb. 3:311. 189.". 

Type (No. 193) in the National Ilorliarium. 

Bursera palmer! AVats. Proo. Am. Acad. 22:402. 1887. 

Duplicate type (No. 78) in tbe National IlerburUim. 

Bursera pilnglei AVats. Proo. Am. Acad. 2.»;14."». 1890, 

Dnidicato type (No. 71) in the National Horlmrium. 

Bursera sohaffneri AVuts. Proo. Am. Acad. 22:409. 1887. 

Bursera tenulfoUa Rose. Contr. Nat. Herb. .3:314. 189,3. 

Type (No. 44<4) in the National Herbarium. 

The following species have recently been acquired by tbe National 
Herbarium, one of which iiroves to be uuclesoribed: 

Bursera diversifolia Robo, sp. nov. 

Tree 36 to 75 dm. high; older brauohos glabrous, shiniug, roddfsli; younger 
branebes, raebis of leaves, and iuilorehcence pubescent; lead eta I to 6 ])aii-8, the lower 
ones often again pinnate with 3 to 7 leaflets; the leaflets 25 imn. or loss long, ovate 
or oblong, serrate, obtuse, rarely acute, ronndt'd at base, or the t<'riiiinal sometime') 
cuueate, pubescent and somewhat shining above, paler, softly puboscont and reticu¬ 
lated beneath; rachis between the leaflets narrowly winged; intloresoenco con- 
tract.'d; fruit glabrous, 10 mm. long. 

Collected by Mr. E. AV. Nelson along toad from Hen ilapa to Tuxtla, State of (ihiapas, 
altitude 516 to 985 meters, August 29,1895 (No. 3066). 

This species seems nearest B. submoniliformia. 

Bursera bioolor (Schlecht.) Engler in DC. Monogr. Phan, i: 53. 1883. Jilaphriim 
biooJor Schlecht. Linnaea, 17:625. 18 IS. 


1 In De Candolle, Monographiae PUauerogamai*mu, Vol. IV. 
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Ashml* i5 to 60 dm. hioli. Collected hy Mr. C. tl. ruunlo .it Uuoin.is aca, 1896 
(No. 6325). 

Collected here also by Kncchtel. It is neAi to tbe National Heibarnxui. 1 do not 
Ihid tbat the height of the plant has been befoie mentioned. 

Bnraera galeottiaua Engler in I )C. Monogr. Phan. 4:17. 1883. 

The leaflets wcie originally described as bciun 6 to 8 it.iiis. In the specimens 
before me some have only G pairs \ 7 hile othei'shave troni 12 to llpaii'n. The immbei 
of leaflets as 111 the closely related species B. mu rophijlla is ^ ery \ ariablo. The nut¬ 
lets are strongly 3-anglod. Mr. Pringle saj s that this species is a small tiee. 

Collected by Rev. Lucius (‘. Smith on the hills at IMilta, Oaxaca, altitude 1,969 
meteirs, July 18,1894 (No. 92); and hy Mr. C. W. Piingle from Monte Alban ncui 
Oaxaoa, Oaxaca, same altitude, November 27,1891 (No. 6071). 

This species \ra& collected in Oaxaca hy tlaleotti at about tbo siimc altitude as 
Mr. Pringle’s plant. 

Burseralanuginoaa(H.B.K.) Engler in JIG. Monogr. Phan. 1:38 1883. Elaphnum 
!anuffinoBum H, B. K. Nov. Gen. <11 Sp. 7:31. 182.3. 

Much like R. nineata, but urith more nmuerous le.iflets. “Curauaiic.i” is tbo 
type locality of the species as given by Hnmboldt. The species has not since Ixtcn 
reported. 

Collected by Mr. C. (i. Pringle on hillsides near Cuernavaca, Morelos, altitude 
1,607 meters, Noveniher 9,1895 (No. 6208). 

Bursera ovalifolia(3chlecht.) Engler in DC. Mouogi.Phaii 1:10. 1SS3. BUiphniim 
oi’aZi/oiiuni 8chlecht. Linnaea, 17: 218. 1813. 

Collected hy Dr. Edvard Palmer near Acapulco, Febriuuy, ISIO (No. 378). 'Witli- 
out leaves, the determination verj uncertain. 

Bmaera paJmeri IrVats. Proe. Am. Acad. 22:102. 1887. 

Collected by Dr. Edward Palmer near Acapulco, Fcbiuary. 189.3 (No. 132). 

Bursera submonlUformis Engler in DC, Monogr. I’bnu 4:5.3. 1883. BUqihriitm 
kubmoniliforme Marohand; Engler, loc. cit., as synonym. 

ITOTES ON CUCTJEBITACEAE. 

Tlie Oncnrbitaceae here reported are based upon the following col¬ 
lections: First, those of Mr. O. G. l^ringle during his three trips to 
Mexico in 1894,1896, and 1896; second, those of Dr. Edward Palmer iii 
western Mexico, 1891 and 1893, and at Acapulco, 1894 and 1896; third, 
that of Mr. E. W. Nelson ftom 1894 to 1896; and fourth, that of Eev. 
Lucias O. Smith in the State of Oaxaca. I liave also made reference 
to a number of specimens from other collectors as found in the (*ollec- 
tions at the Gray Herbarium, in those of John Donnell Smith and Mr. 
T. S. Brandegee, and in the National Herbarium. 

BCHUTOPEPOW AND ITS AIiLTBS. 

The genus Bchinoi>eiK)u appears to me to be perfectly distinct from 
Echinooystis proper. This was the view held hy the late Dr, Sereiio 
Waf^n. It is true that Prof. Alft’ed Ooguiaux, our most eminent au¬ 
thority on this order, still retains Eebiuopepon as a suhgenus; yet he 
now admits^ that there is good reason for the separation. But even if 
Eebiuopepon is not restored, a strict application of the rules of priority 
will prevent the use of the name Ecbinocystis, this having been autici- 

‘ Couir. Na*. Herb. 1:100. 
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pated by that of Micrainpelis, which has already b(*en restored by a 
miinber of botanists. 

The genus Eohiiiopepon was established in 1800 by Oh. Naudiu,* who 
based it upon three till then uudescribed species, viz, E. millijloriis, 
E. quitujitelobatvH, and K. horridus. Tn 1881 Professor Oogniaux, in his 
Monograph of the Cuciirbitaceao, made E<‘hinopepon and Megarrhiza 
sections of Eohinocystis. This view has been generally accej)led. I>r. 
Watson, however, in the lliilletin of the Torrey Botanic.al Club for 1887^ 
contends that each deserves generic rank. A careful study in these 
groups extending over several years leads me to believe that these 
genera may be maintained on about the lines there laid down by Dr. 
Watson. By the removal of several outlying Ki)ecies which have been 
referred to Eohinocystis either on account of poor material or for want 
of a better x)lace, these genera can be more clearly dolined. Por the 
species cut off there have recently been established by Professor Oogn- 
iaux the new genera Vascyantlius and Brandegea into which these 
abnormal forms seem very easily to fit. 

A fourth section of Eohinocystis called Psondo-eclnnopepon was 
established by Professor Oogniaux in the Proceedings ol’ the California 
Academy of Sciences \ which also deserves generic rank, or rather 
should be merged into his recent genus Vaseyanthus. A short time 
before Dr. Watson established the section Heterosicyos in the genus 
Sioyos for a plant belonging to this same group. The species a])i)ear8 
to me to belong to Brandegea rather than to Sioyos. 

As 1 understand the group therefore the following genera are to ho 
recognized: 

Eohinopepon Naudin. EoJimocyntis § EoJiinopcpon Oogn. 

Maeaii Kellogg. Megarrhiza Torr.; Echinooyatla § Mitrah Cogn. 
Micbampblis Raf. Eclmiocysttis Toit. & Gr. 

Yasbyanthits Oogn. Eohinoeystia § Pamdo-eohinopepon Cogn. 

Bbaitoegba Cogn. JSicyos § Eetoroaicyos Wats. 

E^'niNOPBPON. 

I have examined specimens of the following species of E(jhiiiopei)on 
all of which, except one, are to be found in the Katioual Uerbariuni. 
I have seen additional material at the Gray Herbarium and have goue 
over John. Donnell Smith’s private collection. 

Bchlnopepou oirrhopeduuoulatus lioso, Coutr. Nil t. UmI). 1 :UX), pi. #. 1891. 

Collected hy l>r. Edward Palmer near Alamos, Ktatis of Sonora, Heptoinbor 16 to 
30, 1890 (No. ^); also by Mr. C. G. Pringle at Toquila, State of Jalisco, Octobers, 
1893 (No. 4662). 

The former specimen is the type (No. 220) of this Bpocies. 

Bohinopepou oonfosus Rose, sp. noy. 

Stems slightly soabroas; loaves strongly S-lobed to scarcely lobed, thin, acute, 

• Ann. Soi. Nat. ser. 6,6:17. 

“ Bull. Torr. Club, 14:158. 

®Proo, Cal. Acad., ser. 2,3; 59. 1890. 
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with broad open sinus; male tloAveis iulong liieemes (lOto 20 cm.), pedicels slondei; 
coiollii huge (10 miu. A\idc), petals leJii&o, ghihioiib both within and without; 
fein.ilo floMiTS uearlj sessile; fruit oblong, 23 mm, long, with a slender bciiK; 
prickles shoi t and stilt. 

It diflers fiom E wr'ujhtii in its lery long racemos, large male llowers which aic 
not at all punctate-glaudulose, and perhaps smaller fruit. 

SPnCIMEiNS EXAMIKEI) IN (rllAV lIEnBAKll’M. 

JTew Mexico: 

Prmus Altos Mountains, September 16, IHiK), E. L. Oieeiie; 

L'oppei Mines, October 11,1891, (leo. Thurbei (No. 1122); aho a setoud speci¬ 
men without data, also C. Wright’s 8 i>eciiuen Irom the Coppermine Creek, 
August, 1831, referred to E. ioulteri in origmul do!»criptioii. 

Tins species was also originally includeil by Dr. Uiay iu Elaieriiim conlieri, which 
species was baaed upon fruiting specimens collected by Coulter and lloweimg speci- 
meub of this species, which wo now separate tor the first time. 

Coitain specimens of this species have been confused with E. wnghiU. 

E. ronfums and E, icrigUtU are the only two species of this genus found iu tho 
United fcStatea. 

Eohinopepon coulteri (Oray) Rose, i.’iatci'iim.''coiiheri Gray, PI. Wright. 2:61. 
1853. Eehinocykila coiilitri Cogn. Mem. Conr. Acad. Belg. 8 ^ o, 28 : 88 . 1878. 
Collected by Mr, C. G. Pringle iu the Sierra de San Felipe, Oaxaca, altitude 2,460 
meters, Oetolier 5,1894 (No. 4958). 

These specimens answer bettei to the type of E. couHei i than any of the various 
speeiuieu'i heretofore referred to it, and so far as I am aware it is leally the first time 
the species has been re-collected. 

Tho original description was based upon several specimens w'hich appear to me lo 
belong to tw 0 species. 'I'hose irom the United Btates I have sopatuted as above under 
th«' name of E. cowfnsm. I have taken as the ty^m of E. (oiiUtii, Coulter's No. 31 
from ZaeatLcas, Mexico, as this is tho first plant mentioned in the (lesciiptiou and 
the one which suggested the specific name. Professor Cogniuux has referred to E, 
poulloi, E. horrUhia, but a caiefnl examination of considerable matoiialbas led mo to 
aepaiate the latter os below. 

Eohinopepon floribundus (Cogn.) Rose. Echinocystis fioribunia Cogn, Mam. Cour. 
Acad. Belg. 81 o, 28 : 89. 1878. 

Collected by Mr. E. W. Nelson in the valley of Oaxacn, altitude 1,607 to 1,703 motors. 
September 20,1894 (No. 1272), and between Huajuapam, State of Oaxaca, and Reltii- 
ringo, State of Puebla, altitude 1,540 to 2,146 meters. November 19, 1894 (No. 1988r, 
also from the same valley by Rev. Lnoins C. Smith, October 8,1894 (No. 217), and by 
Mr. G. G. Pi ingle in the valley of Oaxaca, State of Oaxaca, altitude 1,673 meters. 
September 22,1894 (No. 4957). 

Echlnopepon honiduB Naud. Ann. Sci. Nat. ser, 5, 6:19. 1866. 

It seems to be heat to keep this separata from S. oouUeri, to which it has been 
referred by Professor Cogniaux; it differs especialh in the shape and lohing of tho 
leaves, the much larger and more spiny fruit, tho puaotate-glandular corolla, etc. 

„ , SPECIMENS EXAMINED. 

Central America: 

Cartago, Prov. Cartngo, Costa Rioa, altitude 1,046 meters, Juan J. Cooper 
November, 1887 (No. 5776). 

H^eaur les herds du Rio Maria Aguilar, Costa Rica, altitude 1,135 meters, Jd, 
Tondas, November 11, 1892 (No. 7177), and altitude 1,100 meters, December 
29, (No, 7287). San Jose, Costa Rica, E, Fittier, November, 1889. 

Coban Alta Paz, Guatemala, H. ron Tarckhdm, December, 1886 (No. 1099). 
Buena Vista, Deport Santa Eo 8 % Guatemala, altitude 1,807 inetere, Eeydo A* 
£wc, December, 1892 (No, 4188). 
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Eohiuopepon jaliscanus Kose, sp. nov 

j'tems chiiibing, grooved, pnbescunt; leaves ratlier tbiokish, pubescent, 3 to 
5 lobed, the couli.il lobe acuminate, with a biond. oiieu sinus at base; ten liils 
3paited; male doweis m lacemes la to 25 cm. long, coiolla rather laige; iouiale 
flowers nt.irly sessile, single, axillary, Iriiit nearlj orbicular. 2 mni. long, tapering 
into a slender beak; prickles stont, slightly pubescent. 

(Jolietted bj Mr. C (1. I’lmglo, ill Teqnila, State of .lalisco, September 30, 1894 
(No 1563), and distributed as Eihuioiybiib toidlen. 

Eohiuopepon lanatus (Cogn.) Eose. EcliinocysUa laiiata Cogn. Mem. Cour. Acad. 
Ilelg. 8io, 28:32. 1878. 

Collected by Ur Edwaid Ealmer at Lodiego, October 9 to 13,1891 (No. 1584). I 
am indebted to l*iof, A Coguiaux lor the idontilication of this plant, hut he lefers 
it to Echinocj stia. 

lhave recently seen a specimen collected by Mi. T. S. Brandogee in the Airoyo 
Hondo, Lower California, October 27, 1893. It has matme fiuit which is 3 cm. 
thick. This is the lai gest-frnited sneeics which I have seen. 

Ecliinopepou minimus (Kellogg) Wats. Bioc. Am. Acad. 21:32. 1889. i£inuh 

niiinma Kellogg, Proc. Cal. Acad. 2: 18. 1863. Elatumm viininium Wats. 
Pioc. Am. Acad 12 232. 1877. 

Collected by Dr. T. II. Stieeta on Cedros Island in 1876, and by Dr. Edward Palmer 
in March, 1889 (No. 719); also by T. S. Biandegei on Santa Margarita Island, Lower 
Califoinia, 1889; also by Di Palmei, La Pa/, Lower California, Januaiy 20 to I'eb- 
inaiy 5, 1890 (No 63). 

Eohiuopepon longispina (Cogn.) Eose. Eohinoiyatia longUpina Cogn. Mem. Coiir. 
Acad. Belg. 8vo, 28:92. 1878. 

I have seen duplicates of the type in the Gray Herbarium. It was collected .it 
Jorulla, Mexico, by Sebiede, 1829 (No. 1080). It is cliniacteri/od by the very long 
spines of the fruit, us the name would indicate, and by the peculiar inflovoseonce. 
Eclunopepon millefloius Naud. Ann. hoi. Nat. aer, 5,6:18. 1866. EeJnvotysUa mtl- 
leHom Cogn. Mem. Cour. Acad. Belg. 8\o, 28:88. 1878. 

Colloctod by Mi. C. G. Pringle m the v.illey of Mexico, 1896 (Nos. 6167 and 6516). 

These two specimens show coiisidoiable dilieience in the foliage; thi* latter shows 
more variation irom the type. The following charaeters may be noted: tbo letiMs 
aie rouifonu, not at all lobed, 6.2 cm broad with a deep sinus, and on petioles 12.3 
cm. or less long; the male racemes are sometimes 12.5 cm. or more long. 

Tlio aboio species is new to the National Herbarium, and uufeil now has been 
known only from the oiiginal speoimons of Bourgoau. 

Echinopepon nelsoni Eose, sp. nov. 

A low delicate v me, 6 to 9 dm. long; leaves small, 3-lobed. lateral lolies obtus'’, 
central one acute and apiciilate; male flowers in short raeemes on peduncles lougi-r 
than the leaves; corolla small, gieenish white; female floweis on slender pedunelca 
18 to 25 mm. long; fruit ii.iriow, covered with slender piickles and with the slender 
b«‘ak moie or lo'is prickly. 

(^olleited by E. W. Nelson in the vuilley about Cuicatlan, State of Oaxaca, Nove n- 
hir 3,1894 (No. 1878), anil also near the same locality by V. Gonzales, December 
1895. 

Eoliinopepon pringlei Eose, ap. nov. PlaIb I^'. 

Higb-climbmg vine; stem suloate, pubescent; blade of leaf broadly ovate in out¬ 
line, vciy variable in si/e, 6 to 10 cm. long, 8.7 to 12.3 cm. broad, more or less 3-lobcd, 
the middle lobe tiiangnlar, acuminate, the lateral ones broader, somewhat rounded, 
often again lobed, apiculate, remotely serrate, more or less hispid on both sides; 
sinus broad, spraewhat rectangular; petiole 12 to 60 min, long, covered with stiff, 
straight hairs; tendrils 2 or 3-parted; male flowers m simple elongated racemes; 
rai ernes iiiiieh longer than the leaves, 10 to 17,5 om, long, many-flowered; iiediools 

435—ifo* 3- 2 
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slender, 10 min. long; calyx greenish, 4 mm. broad, 3 mni. high, pubescent; sepals 
filiform, one-fourth the length of the tube; corolla -white, 10 mm. broad; lobes short 
and obtuse; stamens couduplicate; female flowers solitary; poduuoles 6 to 18 mm. 
long, 3.7 to 5 cm. long, 18 mm. bro.ul, thickly covered with slender prickles; prickles 
more or less pubescent; beak slender, tardily breaking away, seeds 10, black. 

Collected by Mr. C. G. Pringle in a barranca near Cuernavaca, Morelos, Mexico. 
5,000 feet altitude, November 8, 1895 (No. 6183). 

Explvnatiov or Pi aie —Fig. 1, floweiing bianoli, fig. 2, male fiowei, ag. J, a limgitiidm.il aoi'tiou 
of the same, fig 4, a truiting hroneli, fig. 5, truit, flg. b, seed, stale of all j. 

Echinopepon pubesoens (Benth.) Bose. Elalevinm pubesoens Beutb. PI. Hartw. 6. 
1839. Ecltmoejibtia pnbesoens Cogn. Mem. Conr. Acad. Belg. 8vo, 28:88. 1878. 
Collected by Mr. C. G. Pringle on volcanic hills, Monte Leon, State of Michoaoan, 
November 11, 1892 (No. 4346). 

Bohinopepon parvifolius Bose, sp. nov. 

Stems slender; leaves 6-lobed, more or less scabrous, male flowers in slender ra¬ 
cemes, 6 mm. wide, the lobes of the corolla ovate, acute; fruit oblong, small, prickly 
even to the apex. 

Collected by C. Conzatti, Hnitzo, Oaxaca, October 1, 1895 (No. 139). 

Here perhaps belongs Bonrgeau’s No. 789, which, however, was referred by Pro¬ 
fessor Cognianx to E. urifihiii. 

EcMuopepon torquatus (1)0.) Bose. Elateriuni torquaium 1 )C. Piodr. 3 : 310. 1828. 
Echlnooyhlia torquala Cogn. Jfem. Cour. Acad. Belg. 8vo, 28; 90. 1878. Eclii- 
nopepon quinquelobatua Nand. Ann. Sci. Nat. ser. 5, 6:18. 18()6. 

Collected by Mr. T. S. Brnndegee in Lower Cahlbrniu at Sierra San Lazaro, Sep¬ 
tember 17.1893, and La Mesa, October 21, 1893. 

1 have seen no Mexican matoiial fur this species and the se specimens may not 
belong here; but they do not belong w'ltb anj other described Ecbluopepon. Cogn- 
iaux has also referred here a plant from the Bio Magdalena (Lower California), 
which is probably the same as ours. The leaves, however, are larger and the pedun¬ 
cles ranch longer than described; the loaves are sometimes over 12 cm. long on 
petioles 7.5 cm. long. 

Bohinopepon wrightii (Grii;^) lYais. Bull. Torr. Club, 13:168. 1887. Elatei'inm 
loriyhiii Gray, PI. Wright. 2:61. 1853. Echinovybiis loightii Cogn. Mem. 
Cour. Acad. Belg. 8vo, 28:88. 1878. 

The type (No, 222) is in the National Herh.iiiutn and is C. IVright’s No. 1090 from 
mountains at Guadalupe Pass. 

SPECUrENS EXAMINED IN OliAY IlEUnAEIUM. 

New Mexico: 

Mountains at Guadalupe Pass, C. Wright, 1851 (No. 1090). 

Arizona: 

Cienega, J. T. Eothrock, August, 1894 (No. 581). 

Santa Catalina Mountains, altitude 2,624 meters, J. G. Lemmon, April, 1880 (No. 
46). 

Mexico: 

Magdalena, Sonora, October, 1851, Geo. Thnrbn (No. 951). 

Los Esqueros, Sonora, altitude 1,675 meters, October 13, 1890, 0. V. Hirtman 
(No. 1^). 

Acapulco, October, 1894 to March, 1895, Dr. Edward Falviei' (No. 13). 

This species baa been confused in our herbaria with a very different species from 
New MictIoo which was included by Dr. Gray under Elateriim ooulten, but which 
1 have separated as above. 

The corolla is punctate-glanilular within, not ^'sprinkled with adherent pollen 
grtina,” as originally described. 
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Tho following spedes ascribed to Ecliiuocystis probably belong in 
Ecbiuopepou, but 1 only know them from descriptions and therefore 
leave them in tho old genus : 

Etlihioi'iJbtlb ijUiihiom (Jogii. 

JCduDoeyatiH (jtmdla Cogn. 

ICchinixydi’i muyloalu Cogn. 

E( liinocj/stispoli/cnrpa Cogn. 

Ethmocydis uyatKosu Gnsol). 

EcldHocjjbtn panioiilata Cogn. 

The following species referred to Echinopopon and Echinocystis § 
Echiuopei)on arc to be excluded from Echmoi>epon: 

Eolnnojupon iigelorii Wats, = Brand eg ta sp. 

EoMnopcpon palmeri Wat^. = Brandeg(a t.p. 

Eehinopcpoii iiiauhtris Wats. = fanetfanlltita bp. 

Echltiopipon pardjlonis Brandegm sp. 

VASEYANTIIUiS. 

The genus Vascyauthus was first described by Professor Oogniaux,' 
and was based upon a single species, T. rosei. Previously, however, 
Professor Gogniaux had described an Echinocystis under the name 
E. hrandefjei, for which ho constructed tho si'parato section Pseudo- 
echinopepoii. This species belongs more properly in Ibe genus Vasey- 
anthus, aud I have no hesitancy in referring it there. I fear, however, 
it is too near T. rond, and have little doubt but it will eventually be 
combined with it. 

There is still another somewhat anomalous species that I should refer 
here, viz, Echhioiw^on Umilarh Wats. 

This s])ecies, while more like Echinopepou thiui either of the above, 
still differs from it in some im[)ortant iiartieulars. 

The transfer of these two species to Vaseyanthus will make Echinoiie- 
pou a more eousisteut genus. 

The genus Ya.seyauthus has a small globose fruit covered with short, 
still* spines, capped with a cone-shaped caducous beak; its walls are 
very thick; it has a single cell with two ovules and mostly one seed. 
The genus is coutined to Lower (hilifornia aud the adjacent islands. 
The species with syuonoinyand collections may be brought together as 
follows: 

Vaseyantlms roaei Cogn. Zoo, 1:15(58, /. 11. 1891. 

(’ollected by Dr. E. Pnblnier nojir I^a 1 *ju, Lower California, Jnimai y 20 to Pobruavy 

IrSyo (No. 102) aud at Canneu Islaml, November 1 to 7,1890 (No. 837). 

The former bpecimeu ib the typo (No. 560) and is deposited in the National Herba¬ 
rium. 

Vaseyantlmsbrandegei ((Jogu.) Hose. Eohinoeg'iils brandegei Oogn. Proc. Cal. Acad, 
ser. 2, 3:59. 1890. 

Collected by T. S. lirandegoe, La Par., Lower California, Novomlnw 1,18510. Dupli¬ 
cate speehuens of the type (No. 705) aie deposited in the National Ucrhnrlnm, 

»Zoe, 1:3U8. 
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Vaseyantlius iustdaris, (Wats.) Rose. Echinojiepon insularis Wats. Proo. Am. Aca<l. 
24:51. 1889. 

Only known from Dr. Edward Palmer's specimou (No. 409) from 8an Pedro Marl ir 
Island, Lower California, 1887. A duplicate specimen of the tyjie (No. 317) is depos¬ 
ited in the National Herharinin. 

BRANDEGEA. 

The genus Brandegea was established by Professor Oognitiux in 180), 
and was based upon two species from different genera. One of them, i '. 
bUjelovii, has long been a puzzle, having previously been referred to 1 
different genera. The genus, while apparently a valid one, should l<o 
made to inclnde a number of outlying species which have been assigned 
to several genera. 

As I understand the genus the following species may be recognized: 
Braudegea bigelovii (Wats.) Cogu. Proc. Cal. Acad. sex. 2, 3:58. 1890. Elaieri wii 
Sif/eZorii Wats. Proc. Am. Acad. 12 : 252. 1877. Echinooi/atis iigelovii Cogn. i i 
DC. Monogr. Phan. 3 : 804. 1881. Echinopepon,Mgelorii Wats. Proo. Am. Acad. 
24:52. 1889. 

The only United States specimens are from tke valley of the Lower Colorado, 
where they were collected hy Dr. E. Palmer and J. M. Bigelow. We have a specimen 
of Dr. Palmer’s plant (type No. 257) in the National Herbarium. 

The species has keen collected in Lower California hy Brandegee at Soledad (.fanu- 
ary 8,1890) and San tlregorio (February 7, 1889). 

In the Botany of California this species was referred to Mdotliriti peitdula L.; aft«'r- 
wards Dr. Watson separated it as a newspeeies of Elateriuin, .lud later ho ri'fcrrod it 
to Echinopepon. Professor Coguiaus drat referred it to Echinocystis, hut afterwards 
made it the type of this genus. 

Brandegea monosperma, (Brandegee) Cogu. Proc. Cal. Acad. ser. 2, 3:59. 1890. 
Cgclanthera monoaptrma Brandegee, Proc. Cal. Acad. ser. 2, 2:159. 1889. 
Collected by T. S. Brandegee at Agna Duleo, Lower California in 1889 and per¬ 
haps also hy Palmer at La Paz in 1890 (No. 141). 

Brandegea palmeil (Wats.) Rose. Echinopepon jjalmcri Wats. Proc. Am. Acad. 
24:62. 1889. 

Only known from original speoimeus collected hy Dr. E. Palmer near (luaymas, 
Mexico, 1887 (No. 304). 

Duplicate type specimens (No. 346) are deposited in tke National Uorharium. 
Brandegea parviflora AVata. Echinoagatia parriflora Wats. Proc. Am, Acad. 17:373. 
1882. Echinopepon parviflora Wats. Proc. Am. Acad. 24 : 52. 1889. 

Said to have been collected hy W. Gi. Wright in the San Bernardino Mountains, 
California,’' in 1880, but not since collected. I have seen the type in the Gray 
Herbarinm, 

After I had made the above change in manuscript my attention was called hy Air. 
Samuel Parish to the occurrence of the combination Brandegea parviflora with the 
nnthonty “Watson, in herb.'* in Patterson’s checklist. Thougk there a nouu'n 
nndom, the name should be retained with Watson as author. I had examined th(^ 
type at Cambridge but had found no reference to Mr. AVatson’s transfer. Tlio eitu- 
tiou shoedd have been Watson “in lit.” rather than “in herh.” 

The above (inotatiou regarding the type locality is from Mr. Watson. In regard 
to this (ui well as time of collection Mr. Parish has kindly furnished the following 
note: 

I eoUeoted the cnonrbit you ask me about in April, 1879, 1 rather think in com¬ 
pany with Mr, Wright, at any rate at the same place. It—the .station—-is wrongly 
given by Dr. Watson (Proc. Amer. Aoad. 17; 373) os “San Bernardino MountaiiS.^' 



121 


Mr. Wriglit and I Ijotli collocted it in Weat Canyon, on the Eastern or Desert base 
of the ►S.m Jacinto Mountains, near Palxu Springs, then called Agna Calicnte. It 
was not seen in any of the other canyons of the neighborhood. The single fmeei- 
nien I then collected is btill in my herbarium. The plant has a large Megarruiza- 
lihe root, and it grows in sheltered places among rocks. 

i.,.iht spring I revisited Palm Springs, and one of my priiicipiil objects was to ool- 
h ct again this rarity. A very careful soandi, liowover, failed to discover a truce oi' 
it. The canyon in which it grew is a short one, and ns well as [ can remeinlier tlie 
])hiut was not very al)imdant, but I can hardly account for its apparent extinction 
at the type station. No doubt it may be found, sometime, in the little-explored 
region of its growth. 

Braudegea minimus (Wats.) Pose. Nici/o« minimiiH Wats. Proe. Am. Acad. 2!1: 271. 
1888. 

Collected by Mr. C. G. Pringle in the Sierra Madre, State of Chihujihiiu, Octoboi, 
1887 (No. 1876), October 2, 1888 (No. 1871). Dr. AVatson constrneted a si)ecial sec¬ 
tion (Heterosiejos) for the species, but it aiipears to bo congeneric with the above. 

SPECIES OF OTHER GENERA. 

A-oodanthera pringlel Wats. Proe. Am. Acad. 2.7:149. 1890. 

Collected by Mr. E. W. Nelson near Hnajjuajian, State of Ouxacn, altitude 1,840 to 
2,116 meters, November 16. 1894 (No. 1974). 

Apedauthera roseaua Cogn. Con tr. Nat. Herb. 8:317. 1893. 

Collected by Dr. Edward Palmer near Ymnla, August 16 to 2.“, 1891 (No. 1144). 
Cayaponia dubia (Hook. & Am.) Rose. Anguria dtiMa Hook. & Arn. Bot. Bc'och. 
A'oy. 292. 1830-40. Jirgonht attniualu Hook. A Arn. Bot. Booeh. A’oy. 424. 1841. 
Trlanospemaatlenuata Ilcmsl. Biol. Ceni. Amer. 1:486. 1880. Canaponia nllen- 
uiitu Cogn. in DC. Monogr. 3:769. 1881. 

Collected by Dr. Edward Palmer near Acapulco, March, 1896 (Nos. 499,60.3). TJie 
t.\ii<‘ < r Bryonia aitenuata, was collected by Sinclair at Acnjmlco. 

Co^aUooarpuB emetooatharticus ((irosonrdy) Cogn. Bull. Soc. Bot. Belg. 30, pt. 
1:279. 1891. Doytreu enic/ooat/jarfiea Grosourdv, El Medico Bot. oriollo, 2: 
388. 3861. 

Low-climbiug vine, but specimen without leaves or ftuit. 

(’ollected by Dr. Edward Palmer near Aoapnloo, March, 1896 (No. 668). 

The material which we have of this species is very poor and I am indebted to Prof. 
A. Cogniaux of A'erviers, Belgium, for its determination. 

I have since seen specimens collected by C. G. Pringle on limestone lodges, Las 
Palmas, State of San Luis Potosi, April 27,1891, altitude 1,470 meters (No. 6763). 
Cuourbita foetidisBlma H, B. K. Nov. Gen. &. Sp. 2:123. 1817. 

Collected by Mr. E. W. Nelson, but exact locality not given (No. 3886); also by 
Dr. Edward Palmer near Durango, June, 1896 (No. 248). 

Cuourbita radicans Naud. Ann. Sci. Nat, ser. ,6, 6:8. 1860. 

A low-climbiug plant. 

An elegant species with flowers 10 cm. in diameter, the fruit small, nearly spher¬ 
ical, 7.6 cm. long. This wild gourd is called “ohieoyote.” The seeds are used in 
making a cooling drink. 

Collected by Dr. Edward I’almor near Acapulco, December, 1894 (No. 183). Also 
obtained by Dr. Palmer at Culiaoan, October 26 to November IS, 1891 (No. 1802), bid 
with somewhat smaller flowers. This latter specimen was determined by Professor 
Coguianx. 

Cyolanthera eremooarpa (Schaner) Cogn. Mem. Cour. Aoad. Belg. 8vo, 28:74. 1878, 
Bioyos eremocarya Schauer, Lnvnaoa, 20:722. 1847. 

1 have seen no named specimens of tMa species, and my identiUcation may be 
wren g. 

Collected by Mr. C. Q. Pringle, 189G (No. 6635). 
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CyolaBtliera lang^aei C'ottn. Mem. Cour. Acnd llcli'. 8vo, 28: fit). 1878, 

Collected by Mr. (', Cl. rnnylc in wer canjons, Sieirn. do Kuii I'cdipo, Oiix'iica, alti¬ 
tude 2,952 meters, November 21,1891 (No. 6017j; also by Mr. E. \V. Nelson near San 
Cristobal, altitude 2,29(3 to 2,.5l)7 meters. Seiilember 18,1895 (Nos. filli‘.l, :ir.l7, illbi), :$2fil). 
Cyclantliera micrantha Cogu.Contr.Nat. Herb. 3:918. 1895, 

Collected by Dr.Edward Palmer at Ymala. Se]>tember 25 to ()eto)(ei 8,1.891 (No. 
170(3). 

The type (No. 4Sfi) is iu tlie National Ilei barium. 

Cyolanthera ribiiloia (Sclilecht.i Cngn. Mem. Conr. Acad. I’.eli* 8\ o, 28:(i3. 1878. 

Elaterliim riltijiorum Seblecht. Ijiiiiiaea, 7:388. 1832. 

Collected by Mr. C.(J. Pringle on river bants near Oii/iibu, Vera Crn/. .altitude 
1,312 metms, .ianuary 18,1895 (No. fi090). 

Cyclantliera pringlei Robinson A Seaton, Pioe. Am. At ad,28: KKi. 1893. 

Collected bj Mr. C. C. Pringle, 189fi (No. G.53t). 

We have a duplicate tjpe (No. 302) of tbis species iu the Nationid llerburium. 
Elateiium oiliatum Cogu. Mem. Conr. Aead. Ilelg. 8vo, 28:51. 1878. 

Collected by JIr. E. \\'. Nelson near Tiixtln, Slate of Chiapas, altitude 790 io 921 
meters, September 1, 1895 (No. 3099.) 

This species lias not before been reported from Mexico. 

Elaterinm longisepalum Cogn. ('ontr.Nat.Herb, 3:318. 1895. 

Colleeted by Dr. Edward Palmer at Lodiego, October 9 lo 15, IHiH (No. 1(300). 

The type (No.442) is iu tlio National Heibarium. 

Ituffa opererdata (L.) Cogn. in Mart. FI. Eras, fi, pt. 1:12. 1878. Monioi'ilitui oiiev 
oiilafa L. Syst. ed. 10:1278. 1768-59. 

Collected by Dr. Edward Palint-r near Ac.ipuleo, March, 1895. No. .518. 

Iiuffa operculata intermedia Coga. Conti’. Nat. Herb. 1:330, 1895, 

Collected by Dr. Edw'ard Palmer at Ymala, September 2.5 to October 8, 1891 
(No. 1686). 

This plant was determined hy Professor Cogniaux. 

Melotbria donuell-smitbii Cogu. Hot. (laz, 21:9. 1891. 

Collected by Dr. Edward I'almer at Lodiego, October 9 to 15, 1891 (No. 1004). 

This plant was (letermined by Professor Cogniaux. 

Melotbria scabra Naud. Ann. Sci. Nat sor. 5,6; 10. 1866. 

Collected by Dr. Edward Palmei* near Acapulco, March, 1895 (No. 5.57). 
Miorosechinm helleri (Peyr.) Cogn. in DC. Monogv. Phan. 3:910. 1881. Slnfot 
heUlfvi Peyr. Linnaea, SO: 66. 1856. 

Collected byMr.E. W. Nelson in the vicinity of C'erro v8an Felipe, altitude 3,117 to 
S,620 meters, 1894 (No. 1039). 

Moniordica s&eylanioa Mill. Diet. etl. 8; no. 3. 1768. MtymwtUeit charnulia ubhre- 
riata Rer. in DC. Prodr. 3:311. 1828, 

A low-climbing plant, at least iu cultivation; stem angled, pnberulent; loaves 
deeply 3-Iobed, crenato; the lateral lobes again lobed; the base with bvo.ad open 
sinus; blade somewhat pnberulent; flowers solitary; peduncles with minute bracts 
(a line or two long). 

Collected by Dr, Edward Palmer near Acapulco, Mexico, Mnroli, 1896 (No. 655); 
also by Dr. Palmer at Cnliacan, August 27 to September 15, 1891 (No. 1622). 

This plmit is the same as Wright’s No. 1206 from Mazatlan, Mexico, whieli is re¬ 
ferred as M. clueraniUi abhrerUita by Dr. B. L. Robinson. 

The plant appears to me to be quite distinct from Moniordica charontia, from wliic'b 
it differs in the shape and much smaller size of the fruit, and in the smaller loivvos 
and bracts as also in the seeds. 

This form has a wide range, being rqiorted flrom many places iu the Old World. 
The only stations known iu Mexico are the three named above. 
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MISCELLANEOUS GENERA AND SPECIES. 

PITTIBRA. 

The j?eims IMttiera, only recently (1891) established by Prof. A. 
OogiiiauN, now contains four species, two of which appear here for the 
first time. Of three of the.se species we have siiecimens in the National 
Herbarium, one of them being a type, the other two duplicate types. 
The following species is now first described: 

Pittlera parvifolia Oogii. A Eosi*. P1.ATE \\ 

Foliis iiarvis, brevinscnli* potiolatis, tomiiter memhranaceis, ovato-cordatia, indi- 
vifais, utriuiine laevibiis, iirimuin hrovissimo iiuhoriilis demum glabratis; calyco 
breviasimeot.deiihiuaenle glandiiloso-paberiilo, tube anguste cyliudrico superne sails 
dilatato, lobis Imonri-Hiibnliitis tiibo iimlto bicvioribua; cotollao aeguientis obovato- 
oblongis, aentis; t.taminum fllamentia basi paucipilosis. 

Rami gracillimi elougati, aulcati, juniorcs petioli pednneuli cirrbique subtilitor 
pabeuili. Petiolns gracilis, 2 cm. lougns. Folia laoto viridia, mai-gino ajiinnloso- 
deniioulata, 2i-l cm. longa, 2-31 cm. lata; nervi latoralos basilares trifurcati, iinmn 
aiuum uiarginantes. Cirrbi robustinscnli, suleati, 4-4)-Mi. Pedunciiliis masculus 
aatia gracilis, 11 cm. lougus. Calycis tubus 18-19 mm. longus, ad medium 3-1 inui. 
et ad apiceui ciroitor 1 cm. latus; lobi erecto-patuli, 6-7 mm. long!, 1 miu. lati. 
Corolla teuuiter imberula, 22 mm. longa. Stamiuum niamentn filifomia, 12 min. 
longa; oapitnlum antberarura oblongnm, 10-11 mm.lougiim, 1 nun. crassum. Flores 
fominci ot frnotns iguoil. 

(tnatemala: E. W. Nelson, No. 3632. 

ExPLANMUiN or I*L\Tr —A 11uwi*ilii4 brawh, Hcalc J 

The following note has been kindly furnished me by Professor 
Cogniaux: 

On doit an8.si rapporler auK Pittlera lo Cayaponia grandiflom Cogniauv; d'on 11 
reaalte que ce geure se compose actncllemeni des quatre especes snlviiutes: 

1 . Pittiera graudlEora. Cogn. Cayaponla grandiftora Cogn. in DC. Monogr. Pban. 

.3:779. 1881. 

Folia ])anlo latiora quam longa, indivisa, mcmbrauacoa, pnbesoenti-scabra; calycis 
lobi tubo satis breviores; oorollne segmenta oblonga, obtusaj stamiunm dl.iineuta 
basi dense villosa.—Yucatan; Guatemala ad Rio Samalaprov. Retalbnleu (Shanuou 
n. 270). 

2. Pittieia parvifolia Cogn. & Rose, supra. 

[Type in the National Herbarium.] 

1. Pittiera longipeduuculata Cogn. Bull. Soc. Bot. Belg. 30, pt. 1:272. 1891, 
Folia fero aequilatn qnam longa, indivisa, teuuiter lueinbranacon, senbra; calycis 
lobi tubo aequilougi vel vis breviores; corollue sogmonta ovata„ acuta; stamlnum 
filainenta basi pilosnla,—Costa Rica. 

[Duplicate type (No. 215) in tbe National Herbarium.] 

4. Pittiera trilobata Cogn, Bot. Gaz.20;289, 1896. 

Folia paulo longiora quam lata, plus minnsve trilobata, rigidiuscula, pubesoenti- 
scabra; calyciR lobi tubo lougiores; corollao segmenta obovato-oblonga, aouta; 
stamiunm filameutn bast pilosnla.—Guatemala. 

[Duplicate type (No. 246) in tbe National Herbarium.] 
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RCHIZOrABPUM. 

Tlie genus Scliizoearpuiu is restiicted to Mexico and Central America. 
Only a single species is lecorded iu tlio Eiologia ('entrali-Americana. 
The geuuvS is iiow lepresented by the six follovring species, one ot‘ them 
here first described: 

Sc'iizocaipum guatemalense Cogn. Bot. Ga/,. 20:200. 1895. 

M’e li.i^e a duplicate tjpe of tliis species. 

Schizocarpum palmeil Cogn. & Rose, Couti. Nat. Herb. 1: lf)0. 1801. 

Collected by Dr. Edward Palmer at Ymala, September 25 to Octobi r s, 1891 (No. 
1693). These specimens contain mature fruit and show that it is loally 3-c'ellc(l and 
not2-celled ns originally dosciibed. 

We have the type of this species. 

Schizocarpum liebmaunii Cogn. iu DC. Moiiogr. Phan. 3:.553 1881. 

Schizocarpum filiforme Sclirad. Linuaea, 6, Lit. Ber.: 73. 1&31. 

This rare species has rocentlj’^ beeu collected by Rev. Lncins C. Smith on the Ran¬ 
cho de Calderon. San .Tuan del Eslado, altitude 1,545 metert., November 1,1831 (Vo. 
30J;; also by Mr. E. AV. Nelson in the vicinity of L.a Parada, altitude 2,460 to 2,797 
meters, August 19. 1894 (No. 998); also by Mr. C. G. Pringle on dry blulls. Sierra de 
San Felipe, Oaxaca, altitude 2,303 meters, October 11,1894 (No. 1,980). 
Schizocarpum parviflorum Rohiuson A Grecnraan, Pioi. Am. Acad. 29; 386. 
1894. 

AVo have a duplicate typo of this species. 

Schizocarpum attenuatum Cogn. & Rose, sp. nov. Pia’ik A’T. 

Alow-climbing plant; younger brauclies angled, pubesceni and with a few sent- 
lering stiff hairs; leaves, o^atowith a hroad open sinus, 3-lobcd. obi use, dciiticu 
late, pnberulent above aud beneath, llowers axillarj, solitary; pedicels of the male 
flower 37 mni long, female 8 to 16 luin. long; sepals minute, filiform; corolla yellow, 
about 5 cm. long, with a cylindrical tube and long, attenuntc lobes; st,miens 3; 
fr.ilt 3-angled, 8 to 6 cm. long, tapering at base, altennato abo\o into a blender beak; 
pnberulent, 3-celled, each cell divided into 2 rows of 2 to 3 secondary cells, each 
1 -seeded; seeds flattened, somewhat spatalatc, 8 to 10 min. long, banded i rosswiso by 
light and dark stripes. 

Collected by Dr. Edward Palmer at Acapulco, 0< toiler, 1894 CNo. 12). 

This well-marked species ditfers from others of this goiiiis iu the attenuate lobes 
of the corolla. 

Type in the National Herbarium. 

Explanation o? Plate.—F ig. l, gowemig branoh, Hg. 2, tmiting brain 1i, fig. 3, fiivit with outer 
covering removed aralef. 

All these species are rare in coUoctious, hut it will bo sern from the 
above that the National Hei’barium contains five of the six, four of 
which are types. 

SPEOTES OP OTHER GENERA. 

Roseanthus edbifiLoru^ Cogn. Coutr. Nat- Herb. 8: 578, f. JS. 1896. 

The tyi>6 of this species is iu the National Tlerbannm, Tlie seed camo fioiu Aca- 
palco, where it was collected by Dr. Edward Palmer iu 1895. 

Sloyos angulata L, Sp. PI. 2; 1013, 1753. 

CoUeoted by Mr. E. AA”. Nelson near San Cristobal, .8tatc of (’hiapiie, altitude 2.303 
to 2,893 meters, September 18, 1895 (No. 3148). 

Steyos ©ohinooyetoldes Cogn. Contr. Nat. Herb. 3; 319. 1895. 

Colleeted by Dr. Edward Palmer at Tepic, January 5 to February (5, 1892 (No. 
1894). 

The type (No* 47$) is in the National Herbarium. 
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A SYNOPSIS or THE SPECIES OP HEIIOCAEPTJS. 

The genus Ileliociirpus has been vaiiously desciibed as having- irora 
1 to o species. ITenisley listed 7 species in thelliologia, butluo of 
them are Avithout specific name. Eentham & lloolcer state that 
there are 1 species; Euraiid says theic are 4 or 1, wliiloDr. Reliumann, 
u’ho has recently studied this genus for Engler & Prautl and had 
jireviously claboiated it for the hloia Erasihensis accejits but a single 
s])ecies. My uavu study loads me to think that there aie lioin 15 to 20 
species. This nniuber includes 0 species described here for the first 
time and 3 recent species described by Dr. AVatson, all largely based 
on material not seen by others. In niy enumeration 1 have l ecogmVed 
all the species heretofore jinblished, although 1 or 2 of them aie 
uncertain and may iiroperly belong to synonomy. For instance 1 have 
seen no jdantuliich seems to answer quite toil, trichopodus. I can 
easily make out all the IVIexicau si>ecies, but there is still .some eonlii- 
sion ill the Central and South Aineri<*an. The type of the genus is 77. 
amndramis, one of the raiest species of all, although luueh material 
has been referred to it. 1 have not attemjited to treat thi.s genus 
exhaustively heio but more as suggesting needed stud;>. 

The genus is divided nearly e<iually into two groups by the presemee 
of a stipe or its ajiproxiinate or entire absemie. 

' pr(f<cni, dongaUd and Honiewhut hn'<lly 
Learea not appcndagul ut Imv. 

}iepah unappindagid at iip, 

1. HeliocaipuB aitLeiicaiiu& L. S^p. PI. I; 148. 1753. Pl.\ir VTI. 

Tins speoies-was hnseU upon plato 16of Hortaa Chjfortuintis, Tin* ojily plant vlurli 

I ha% c* been in any of our Axuei loaii Inu liaiia wliioli at all upproncln*s 111 s V. t’ornlloi's 
No. 1277 B (in Ileib. dray) fiom A’eneznola (1851-5) 

Prol. .ScLumann stated ILat the bpaoieq aims described from spocimons !>io\in from 
seed ficnt from Mexico, nltbongli Linnaens' iiguro and description docs not scs-m to 
answer any plant a\ bicb we Iiua c seen from that country. Ijuinaous s.ij s 11'c jd.int 
ifa fioui the u .unicr p uts of America, but does not F.t.ito its li.ibltat more definitely, 
I Inivo bere leprodnced from Hortua Chfforfianii>< the plato niiou which 11. AmirUnnua 
ia baaed 

UxpT 4XATION III rij^TK—1 Ic.il.v bi.iTioli lijj 2, liiul, lij;s 3 I, fliiwoi , sc.ilii aliout ^ that of 
orupnal pl.ite in hue llie IIuimt i.. ii.itiiinl si/e 

2. Heliocarpue popayaneu&ls IT. B. K. Nov. Gen. A Sp. 5; 341. 1821. IL anuri- 

canua popayanama Rtbum. in Mart. PI. Bias. 12, pt. 3: 112, 1886. 

I baie not seen the type of this species, Avbicb comes finni Popayan, (I. B, of 
Colombia, but Miguel Bang’s Bolivia {ilaiit {No. 1491) has been distiibntod nndef 
thi< name and nnswors the description falily well. It may bp ebaraotPrissed aa fol¬ 
lows: Leaves laige, the lower ones cord.xto at base, the Rmallor ones aoniclimos 
rounded at baso, dark greeni and aomowliat stellate above, veiypale and densely 
stellate beneath; intiorcsceiico veiy much spio.xdiiig, branching dioliotomously, 
densely pubescent with both simple and stellate hairs; floweisin dense nodose clus¬ 
ters on. very short pedicels; sppals 4, 4 nini. long, conspicuous, densely pubeseont 
without, glabrous and nerved within; petals small; staimms 16 (in type ''18-22^'); 
ovary stipitate; fruit small, the body about 4 mm. in diamoloi, tho inui'giiial iilntaow 
hairs about the same length, the sides with short and slender haus; stipe shbrt for 
the section, 4 mm. long. 
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The dc'sciipf ion of flic funt in (U.nMi from 1\ C. Lelinmnn’s No. r>.f)02 from “Colnm- 
"bia ct Eiiiiador” Q's seioi iu Hoib. Donnell Sinitb. 

"fins fapeciea hna a pccnlinr spreading inllorescenco -witli dense clnsteib of flowers 
and appears qnite difterent fiom any of lUo other species. It was referred b^s I’ro- 
ft“'Sor Schumann as a Turietj of IT. anurieantis, but it appears to bo specifically 
distinct. 

3. Heliocarpus tomentoaus Turc?. Bull. Soc. Nat. Mosc. 31, pfc. 1: 225. 1S58. 

A shiub or bnsh l.S to 7.5 meters high; leaves oa ate, acuminate, rounded at base, 
orcnatcly toothed, 7.5 to 15 dm. long, becoming glabrato above, densely stellate- 
tomentose beneath; panicles largo, boaiing nninerons flowers; pedicels becoming 
relieved; sepals 4, oblong, 5 mm. long, obtuse; petals shorter than the sepals; stamens 
16; fruit densely pubescent and with a. fringe of plumose hairs; body tovered A\ith 
simple hairs; stipe slender, pubescent and hearing a few jilumose bristles. 

Woods and dry hills of Mirador, Vera Cruz, E. W. Nelson, Fchrnary, 1861 (Nos. 70 
and 119); near Orizaba, Vera Cruz, altitude 1,312 meters, C, (1. Pringle, Jannary 17, 
1895 (No. 6106). 

This species originally came from near Mirador. 

Approaching JET, pahiu ri hut <iuite distinot. 

4. Heliocarpus fetichopodus Tnrez. Ball. Soc. Nat. Mosc. 1858, 1: 226. 1858. 

Tlie type of this species, wliich comes from (hili])nu in the Pro\ince of Cara- 

casaua, Venezuela, I have not seen. Here may belong l-'cndler’-s No. 1277 (at least 
specimens iu Herb, ({ray 3 also £r<»m I'enezxrcia and collectt'd in 1861-5. 

♦+++ SejMh apjxmlaffeiJ at I'q). 

5. Heliocarpus arboreBcens Seem. Bot. ller.dd, 86. 1852. 

Leaves with long petioles, loug-acnuiinate point andvciy soft dense pnhesccuco 
h.meath. 

Not seen in IVifit. 

I have seen in the (Iray Herbarium a sx>echupu of Seoman’s which is ])X‘ol)ably a 
part of the type. It camo from Panama. 

6. Heliooarpus polyaudius Wats. Proc. Am. Acad. 21: 120. 1886. 

This species has never been oollectc'd in fruii, 

The type was obtained by Dr. E. Palmer in aouthw'estern Chihuahua in 18})5 (No. 
100). There is a duplicate type (No. 1224) in the National Herbarium. Dr. Palmer 
also collected the species near Alamos, State of Sonora, in 18.60 (No. 629). 

7 . Heliocarpua nodlfloras (Donnell Smith) Donnell Smith A Eose. H. jmlyanilrua 

nodiflorua Donnell Smith, Bot. Gaz. 23:240. 1897. 

Trees; branches with both simple and stellate hairs, becoming glahrate; leaves 
very large, even tie upper ones 7 inches long, 6 inches broad, broadly ovate, enrdato 
and. somewhat oblique at base, acuminate, with obtuse and irregular serrations (the 
lower ones glandular) very dark and finely stellate above, very pale and densely 
stellate beneath, perhaps hoeoming nearly glahrate in age. 

Inflorescence a small panicle with pedicels or branches in nodose clusters, stellate- 
pubescent; buds oblong, constricted at base, with appendages at tip small not 
spreading; sepals 5, with small appendages near the tip; petals small; stamens 
about 24; style 2-olefl at tip; frnit long-stipitate, the body 3 mm. in diameter, the 
margins fringed with plumose hairs, the sides stellate. Besides a part of the typo of 
Mr. Smith’s variety nodiflorua represented by Messrs. Heydo and Lux’s plant from 
Eio Pinnla (No. 43^), we refer to this species the following coUeotions: 

E. W. Nelson’s plant from Guatemala, collected between Eodoo and Malaoatau, 
altitude 461 to 1,162 motors, January 31,1896 (No. 3742); E. Th. Iteyde, Nos. 631 and 
^ from GuatemaUk, collected in 1892. 

Lfavet apjmidatfed at haae. 

8. HeliocaipuB appendioulatus Turez. Bull. Soc. Nat. Mosc, 1858, 1:223. 1858. 
Leaves very larg^ broadly ovate, dark green, nearly glabrous above with a close 
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RtPlliHo i->iil)Csfonc'(> hoiioutli; l(‘a^os rallicr thiclciali aiul atrongly veined 
JipiK'jith; Iniit glohoso, i)iiLosc<‘nt on tlie nidoB, 

The only sjn'cimcn of tliin .spocica "whicli bears this nnnio is Oa})t, iToh.ii Doiiiioll 
8 iiiitli’s (Xo. 172;T) from (JuHteiuiila, thus distribnlod by Tiiui. It aiiBiMTs fairly well 
till' dos('ri])tioii nnd comes fi'om a point not far from tho tyiio locality. 'I’liis apecios 
lins liciotolore only been Icmnvn from tlioKtnto of Tabasco, Mexico, -where it was 
obtained b.i landcii. 

Here also I vonld retcr the hpecimen collected by Ad. Tondnn in Taloniania, Costa 
Iviea.in March, l.Sbl (No. S.“>(n). 

. I Slqn' nry bhort or wnnlhij/. 

I- Friiil ohluiiy. 

9. Heliocarpus glandtdifei us Robinson iu herb. 

A tree; fetoina slightly Imiry, more or less densely elothod Avith reddish glands; 
leaves ovate to ovate-oblong, entire, rounded or slightly cordate at base, acnloor 
acuminate, densely and softly stellate beneath, darker and slightly iuihesecnt above, 
serrate, tho loAver teeth especially glandular; intlorescenee a small panielo with the 
pedicels or hranehca in nodose clusters; bads oblong, coiistrictod at biiso, with 
appendages at tip A’-ory prominent and spreading; sojials 5, linear, 0 mm. long, 
npiiendagcd near tho tip; petals shorter than the sepals; stamens about 40; fruit 
sessile, ohloug, tho body (i to 7 mm. long, tho margin fthiged witli plumose hairs, 
the aides Avrinkh'd nnd nearly glabrous. 

Colleeted by Ruttnn Hayes in mountains near Santa Marin, tluatouiala, Hovombor, 
ISOO, and since colleotod iu the sumo comitry by Messrs. Iloyde and Lnx in 1802 near 
C'lmpadero, altitmb' 5,000 feet, and distributed by Cai>t. John Bonnoll Smith under 
No. n0.“0; also hy Mr. E. W. Nelson near Yajulon. State of Chiapas, November 21, 
1891 (No, 3100); and hy Ad. Toudu/., Rio Titrres, S. Franrisoo de (Inadnliipo, J’rov. 
S. ,Toso, {'usta Riea, altitude 3,000 ineioi*8, Hceomhor, 189.8 (No. 8453), While this 
last plant is one of tho nnmhers uiiou Avhich II. jyolyamh'ua nodijim-us DormoW Smith' 
i.s based, it is idearly distinct from the other number as AA'ell as from tho species 
U. 2yo1ii(nnirit)i, 

Ill II. glandull/erua tho puhesoeueo of tho branches is composed mostly if not 
entirely of simple, somewhat crisiiod, hairs. The uiiper surface of tho IcaA'ea has 
somewhat similar hairs, but often 2, sometimcB 3 to 4-branchcd at base; tho ujipor 
surface only a little dai'lcer than tho lower, tliose of the brunches always rounded at 
base and rarely if OA'cr oblique. In all tbo above iioints, besides in its very char- 
aoti'ristic fruit, it differs from II, nodlflonia. 

Typo in Herb. (Tray and in National Ilerbarinm. 

Fruit orJylcular. 

Lcarealuroming nearlg gladnde, warcclgif at all paler heneath, moatlg rounded at haae. 

10. Heliocarpus oocideutalis Rose, si), noA', Ppatk VIII. 

A small tree 4.5 to 9 meters‘high, the trunk 7.5 to 12.5 cm. iu diameter; leaves 

Innceoliito to broadly oA'ate, rounded at base, pulmately 5 to 7-nerA’'ed, long- 
acuminate, someAvbat regularly serrate, with obtuse teeth, thiu, green and some- 
AAhiit roughened but becoming glabiate above; paler, more strongly A'eined, and 
somewhat stellate beneath; flowers unknown; inflorescence a large spreading pani¬ 
cle; pedicels 4 to 6 mm. long, jointed and breaking oif near the hose, with short 
stellate puhesceuec; stipe none; frnit 12 to 14 mm. long, including the fringe of 
plumo.so haira: the body orbicular, 3 miu, in diameter, with rugose surfhee and 
slightly stellate. 

Collected by Dr, E. Palmer at Acapulco, Mexico, December 3 to 31, 1890 (No. 440), 
and at Manzanillo, Mexico (Xo. 988). 


iBot.Gaz.33:240. 1897. 
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Eofenod in C'onfiibnliniis iioin tlio Nation.il Uoib.iriuiii, yol. 1, p ;»10, io H. 
totuditlo’iU'i. 

Tjpe in 11. B. National llerbaiium. 

EiJ*^.AHAlIO^ or I’r ME.—Pij. 1, fiiutmg panulo ivitli leaves si ale » lig J, Iniil si lie H 

++ Lediib diiibely aleUaie-puhebcent, ('yjndalht helow. 

= Sepals not appendnffcd, 

11. Heliocaipub uel&oul Kose, sp. nov. 

A shrub 2 4 to 6 inotetb high; young paifea sonity-pubescent; leaves broadly ovate, 
somoishat S-lobe<l, blightly coidate at base, long-.xcummate, iiiegulaily seii.ito, 
densely almost \ elvety-pubespent, densely stell.ite above, 10 to 15 cm. long. 7.5 to 10 
cm. bro.ul; infli resceuce a compact leafy panicle; buds purplish; seiials 4 or 5, oblong, 

4 mm. long, not appondaged at tip; fruit almost equally covered with plumose hairs; 
fetipe none. 

'Phis bpeciesis simihirto S. n1i(ulahia,hnt lins the leaves les?. reticulated, sepals 
not appeiidagcd, etc. 

Collected hy E. W. Nelson on the diy hills m the Yallcy ot Oaxac.i, Scptomhei 8, 
1894 (No. 1249); also in the loot hilis on the west bide of the Valley of Oaxaca, Sop- 
temher 20, I89t (No 1185); also collected near Cueruax.uii by Berlandiei, October 
20, 1827 (No lOntj, and iieai the same locality by llonrgi an lu 18(i6-G(l (So. 1200) 
The latter number is icierred to in the Ihologia by Mr. Henisley under Heliocai pus, 
but without bpecilic name 
Type in Ignited States S.itional Ilerb.iriiiui 

=r- =L_ SepuU appaidiuieiL 
• 1 . /Aides 'itiouglp niunlatid hniaih. 

12. Heliooarpua letioulatus Hose, sp. nov. rr..Aii: IX. 

A small tree; j onuger branches, leaves, audinilorosceiicedeubely'btellate-pubesi eiil; 

leaves hioadly ovate, luoie or less 3 lobed, cordate at base, tuumiuate, somewlvat 
iiregularly serrate, stiongly reticulated beneath, 7.5 to 15 cm. long, 5 to 10 cm wide 
on petiolefr, 2..7 to 5 cm. long; infloie&ceiice an open teiminal panicle, hut in fruit 
veiy compact; sepals 5, liueax, 4 to 6 min long, with a small .ippendage near the 
apex; petals small, 2 mm. long; stamens about 20; frmt 10 mm. m diameter, includ¬ 
ing the fringe ot plumose hairs, the sides with similar hut hhoit heiis; stipe n anting. 

t'ollec'ted by Mr. C. G. Pringle on the hills near Guadalajara, State of Jalisco, in 
November aucl December, 1888 (No. 1791), and distributed as IT. avunoaniih vai. 

This species resembles very much JI. americanus in tbe shape of the leaves, hut is 
very nnlihe it in its fruit, etc. 

Type lu I'^uitad States National Herbarium. 

Explcjutiov OF Plate—F ig. 1, i.oivi-inig p.iintle -nitli It.ivea t fig 2, irnit, (ig 1 uni, 

figs.2 4I1tl 3, biMle 1*. 

aa. Leaves not bironylg rUicalaitd lencath. 
b. Shrnls, leaves ateUaie on l>oth sxdes. 

c. Fringe of fruit shorter and stouter than in the mat, siamdis so, leaves liroad. 

13. HeNocarpuB palmerl Wats. Proc. Am, Acad. 21: t20. 1886. 

Only known from type collection. 

Type in Gray Herbarium. Dnplicatetype (No, 1226) in U. S. National Herbarium, 
cc. FiHngeof fruit of slender htistlea; stamens 16; leaves ovate, na) roiver than inthelabU 

14. Hellooaipus atteanata Wats. Proc. Am. Acad. 21:420. 1886. 

Type in Gray Herbarium, dnpHeate type (No. 1225) in U. S, National Herbarium. 

bb. Small tiers; leaves nearly glabrate alove, heneath wUh a pale dose fovieatum. 

15. Helioaarpos pallidus Bose, sp. nox. Pjuatbi X. 

Tree 3,6 to 7.5 meteia high; young branches clothed with dense stellate hairs; 

leaves simple or 3-lobed, more or less broadly ovate. 5 to 7.6 cm. long, the petiole 2.6 
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t<) 5 i‘m. long, loiig-acmninute, luoatly rounded ai base, dark giecii and befoiniug 
nearly glabroufa above, very i)<ile and covered with douse cloae toiuentum benoatli, 
2 )aluiately 3 to o-A^eiued, souiewliat iiregiilarly serrate ; iiinoroscoiicu^ an oiion sjii end¬ 
ing panicle; bade club-shaped, deusely stellate; sejjnls I, linear, (5 jnm, 1 ug, a\ ith a 
small appendage near the apo\; iiotals 1, miunto, ‘J iiuii. long; staiuous aluuit Jd; 
stipe none; fruit 10 unu. lu diameter,lucludino the liinge of plumose hairs; the 
body orbicular, 2 mm. iu diamotoi, densely btidlato, aud with a few seatteK'd ]ilumoso 
hairs. 

Collected by Dr. E. Talmei ueui Aeajmlco, 1891 (No. 157); also liy .Mr. K. \V, JS'idsou 
betvecu Cojiala and .Jnohituugo, {uierieio, Eebiuary 9, 1895 (bTo. 

Evi'liASAilON or Plaie— i’lg 1, fliOMiing ii.iiiicle with 1< .ues, sc ale , lig 2 liiiit lig. J si'cil./igs 
2 and 2, scale 1 

A SYNOPSIS OP THE SPECIES OF WIMMEHIA. 

The genus was established in 1831, two species, W. coucolor and IF. 
discolor., being described. It was monographed by Radlkofer in IcSTS, 
and the two species of yddcchtendal were increased to six. The ir. 
coTifusa of Hemsley and the very recent sjiecios ir. cijdocarixi bring 
the number up to eight. Of these eight siiecies seven are Mexican. 
Until 18<S5 the genus was entirely uureprc.sentod in the National 11 er- 
bariuni. We now lack but one of the Mexican species, this one of the 
original ones, IF. discolor. Tlio collections of Pringle, Palmer, and Nel¬ 
son have Just added three of the rarest species to our collection. 

The following key to the Jle.vicaii aud Oeutral American species, taken 
hugely from Eudlkofer, will be found useful in disentangling h<‘rbarluin 
speeinieus: 

v Exi> vi.oi'iiu.s: /riitt longer llton broml, oraie-ohlong, unrt'oxoli/ irhigtd. 

Wlmmeria concolor Seblecht. luuiiaoa, G: 128. 1S31. 

Tbii species is lepiosoutod iu the National llerbiiiiimi by Mr. I’nuglo’s No. 370G 
from San Luis Potosi (1S91). 

Wimmeiia discolor Sohlecht. Liunao.i, G; i2S. 1831. 

1 do not know this siiecios. It must be ueiir the .ibove. The tyiie wus cmlleetod 
at Papautla, State of Vera C'rti/. 

\\ENUonomus; fruit t,harttr Ihnii broad, aiihorhieiitdr, hrnudli/ winged. 

* Lcare'i pubescent. 

-^Leaves targe, thin, aerrutate, 

Winitneria cyolocarpa lladlk. Bot. ilay. IS; 199. 1893. 

AVe have duplicates of the typo which wore disiiibuted by ('apt. .John Doimell 
Smith. 

Lmvea aniall, thioklah. 

++ Blade of leaf gldbroua or beoomlny glabrate but with the 2 )etiolo (tea are the jiedmalea 
and goiiiig branchea) puberxilenl, crenate; anthers obtuse, 

Wi mme ria ooufaaa Hemal. Diag.Pl.Nov. fuse. 1; G. 1878. 

This species is represented iu the National Herbarium liy the following s^iooimens: 
Dr. Palmer’s Nos. 261 and 262 from southwestern Chihuahua (1886); No. 368 from 
Jalisco (1886); No. 648 from Alamos (1890), and No. 1698 from Lodiego (1891). 

+* Blade of leaf jjuheacent an both aides, entire or aeiTulate, smaller than iko laai} 

anthers aitienlale. 

Wunmeria pubeaceuB Kadlk. Slt/.b. Mulh. Phys. Akad. Mueuoh. 8; 378. 1878. 

Shrub 2,1 to 3 meters high; anthers broadly ovato, shortly acuminate. 
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Colleete<l by Mr. C. G. Tringlo on calcaroona hiUn, Tohnacan, IStiite of I’uebl.i, 
1895 (No. 6289); and by Mr. E. W Nelson near Nenion, Guutciauln, altitude 912 
meters, Dereniber 13, 1895 (No. 3522). This species has only boon known before 
ftom the specimens of Liebmauu from Conso<initla. ^Ir. Nelson obtained (‘xcellt'iiL 
fruiting 8i)eciuieus which answer the description except tliat the lea\ es are not <]uito 
so long. On the other hand Mr. Pringle’s plant's, which are oul^\ in llowcr, have the 
longer leaves, but none of them are obovate. I have little hesitancy, however, in 
referring both sx>ecimcus as above. The species is new to the National irorbarium. 

I I Leaves large, glabrous. 

Liurea with lateral lu-rrea indistinct, ohtiu(, i^carcclg serruiv. 

Wimmeiia pallida Radik, in ])art. 

A spreading shruh 24 dm. high; leasi-s lanceolate, obtuse, with slender (nueato 
base, 5 to 8.7 cm. long, 2,5 to 5 cm. broad, petioles slender; fruit bTOador than long, 
20 to 30 mm. broad. 

Collected by Dr. Edward Palmer near Acapuloo, November, 1891 (No. 121). IJ’iiii- 
meria confuaa "wsia so called because it had been confused with JL. eoncolor and so 
figured in Hooker’s leones. It was named in 1878 by Mr. Herusley, who based i L 
upon Ilartwog’s plant; the same year Eadlkofer described his Ti'. pallida, basing 
it in x>art upon Hartweg's speoimeua as figured in Hookei’’8 leones, but also referring 
it to specimeus collected by ITneuke (iierbaps at Aoai)ulco) luid Liebmauu. In the 
Biologia this species is referred to TT. coufiif<a and the confusion continued. Pal¬ 
mer’s sxieciuious I think belong to a different siiecies from Hartweg's and I jirojioso 
to retain for them Radlkofer’s name of It\ pallida. The two '>pecios as thus Mei)a- 
rated are very distinct both in fruit and foliage. 

-t- Leaves toilh lateral nerves more promimnl, h»ig-p<Holed, jitulg and ngnlttrlg 

Semite. 

Wizrunerla persifolia Radik. Sitzb. Math. Pbys. Akad. Muoneh. 8 : 379. 1878. 

Shrub 4.6 meters high. 

Collected by Mr. C. G. Pringle at Cuernavaca, 1895 (No. 6210). 'llils spocie.'i, like 
the above, is only know'u from Liebmann’s collection. It was collected iit 
State of Oaxaca. 

The above siieoimeu scorns iiroporly referred, although the trait is not "lO large as 
descrihed. The species is new to the NiiTioiial ilerbarhini. 

A STlSrOPSIS OF THE AMEEICAH SPECIES OF HEBMANHLA. 

The genus Hermauiiia in the first volume of the Biologia Oeufcrali- 
Americana is reiiresented "by a single species (II. texana). The rare 
B.. inflata, redesoribod belotv, was overlooked, ivbile two other species 
have recently been described. The genim is a large one, but is almost 
wholly South African. The four species here referred to tire the only 
ones known on the American continent. 

The following key will be of aid in determining our American mate¬ 
rial. 

i Calgjs much 

Hermamola inflata Link Otto, lo. PI. Rev, 65, t. 28. 1828. 

This species has been rare in collections and was entirely wanting in the National 
Herbarium—in fact its publication has been overlooked by many. Dr. < Iray thought 
it was simply a manuscript name, Mr. Ilemsley omitted it from the fii-st volume of 
the Biologia Centrali-Americana, while the writer was at first inclined to consider 
Mr. Nelson’s plant a new species. My Bpecimens may he described ns follows: 

Shrub, 12 to 18 dm. high; hrauches densely stellate-tomentoao; leaves ovate, 3.7 
cm. or less long, obtuse, witb broad cuneate base, 3.7 cm, loug; petioles short; stip- 


itljiated. 
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ulos linear-lanceolate; flowers in leafy racemes, on short pednncles; calyx inflated, 
strongly veined, purplish, 3 lines high with broadly ovate lobes; petals 5, distinct, 
purple, neai’ly orbicular, tapering at base into a slender claw with strongly incurved 
margins; stamens 5, opposite the petals; fllauieuts broad with ciliate margins; antber 
cells oiliate Vith acuminate tips; styles 5,dietinct; carpels den.sel.^ stellate, but the 
crest not armed; cells 5, each S-seodod. 

Collected by Mr. E. W. Nelson, on dry hills in the valley of Oa\acii, September 8, 
1891 (No. 121()); also by Mr. C*. G. l‘nnglo on liiuestone lodges of Monte Alban, alti¬ 
tude 1,90R meters, 1894 (No. 1798); also by Tboinas Coulter near Zimapan (No. 802). 
The latter two speoimeus were seen in the Gray lloi l»avinin. 

' I Valt/r not injUded. 

>- I^etah rej/extd or spreading; biamens wholly exaerlcd, filuniiiilb nearly wanting, 
anlherb dongated and conmrent; rrest of rarpels armed with long, glorhidiate npines. 
Hermannia palmer! Vosey & Hose, Contr. Nat. Herb. 1: 07. 1890. 

.Sl’KOlMENS ICXAMINEO. 

Lower California; 

LaPaz, Dr. Edward Palmer, January 20, Eebruuxy 5, 1890 (No. 29); 

Todos Santos, T. S. Brandegoe, January 22, 1890. 

Tlie type specimens of this species are in the National llerbiirium. 

f-*- J'rials at most spreading/eiamene not wholly eracried; jilumrnla dietinet, antlurs 
short, not ronvirent; crest of caipels not armed tciih long, yloohidUite hpines. 

Flowers yellow, minute; n'est of carpnds dentate or with rery short spines, 
Hermannia pauoiflora Wats. Proo. Am. Aead. 17: 3i)8. 1882. 

.srKCnilSNS 

Moxict»: 

GTiayinas, Dr. Kdwttrd Pabnor, 1887 (No. 227); 

Arizona: 

Santa Catalina Mountains, G. Pringle, April 11,1881 (No. 314); 

Sierra Tucson, ('. (t. Pringle, April 28,1881; 

South side of Santa Catalina MoTxutains, J. (i. Lemmon, Afigtist, 188,3 (No. ,3609). 

+* ■« Flowers ydlow, twice the ei;:e of the lust; crest of earpels lined with rather peothmie 

hrisfles. 

Hermannia texaua Graj, Geu. Illustr. 2: 88, t. 1J5. 1849. 

SrECIMENS KXAMINKU. 

Mexico: 

Nuevo Leon, Monterey, C, G. Pringle, .Time, 1888 (No. 1920); 

Monterey, Chas. K. Dodge, May 1891 (No. 135); 

Coahuila and Nuevo Leon, Hr. Edward PaTwor, February to Octobei*, 1880 (No. 113). 
New Kloxico; 

-, r. Bright, IK51 (.No.902). 

Texas: 

-, F. Lindhciniei'.iSiQ (Nos. 850 A 357) imd 1847 (No. 58,5); 

Valley of the Rio Grande, J. JiJ^,^grloio (No. 119); 

Canyon of Sabinal, J, iteecrehon, .Itiue (No. 108); 

Penn, Duval County, G. C. Nealley, 1889 (No. 3916); 

Western part, C, WHgM, October, 1849 (No. 67). 

A SYNOPSIS OF DRYMARIA NODOSA AND ITS ALLIES. 

Two of our thiu, liuear-leaved siiecies of Dryinaiia, B. nodosa aud 
JD. tenella, liave been more or less confused in our collections. My study 
of tlie group in the light of recent collections and a comparison of both. 
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types seems to warrant tlie separation from each, of at least one species. 
My understanding of these four species is expressed in the folloAAiiig 
hey, to which I have added a list of the various specimejis exainined. 
The collections studied were the Ciriiy and Nalional lierharia. 

I Stems nut glahioii'i; ^epah lanueolaie; acuminate, hironglg t-nined; much 

shorter than the taly. 

Menis gtandular-^mheseent; petals longer than sepals; leans narrow-ihauiielid; o/ nn»e 

northern range. 

Diymaiia nodosa Eiigelin. I’l.Fendl. 12. 1819. 


SI*i;c IMJSSS i:\AMISEIJ. 


Mexico: 

State of Cliiliniiluia, near Cbibnalina, C. (t. Pringle (No. 581) October, 188."), and 
(No. 7161 Octob«‘r 13, 1886; also liaee of Sierra Madie (No. 1195), S©i)tt-ml)er 20, 
1897; also at Coiiciuiriacbi, Dr. Wishzcnus, .Tune and .July. 

State of Sonora, Los Ibu tos, C. V. Hartman (No. 138), October, 1890. 


Stems pabiscent, rarely If eier glandular; often glabrate; petals shortei than ,he 
sepals; hares Hat; of different habit and more southern range. 

Diymaria graoillima (Ilemsl.) lioae; J), nodosa (?) gradlUma lieiusl. niiu>. I’l. Nov, 
2:22. 1879. 

Altbougb this form seims to be faoij.uable as a species fiom D. nodosa, I should ht.ite 
tb.it no tvo botaniath baie beeiued to agree as to its i) 08 itiou. l>r. (fray, who (list 
published upon it, sa.is: 

Trorntbis [D. nodosa'] No.G97 of Coulter's Mexican collection seau'(*l\ dill’eis o\ee])t 
that the plant is loss diilnse, the leaves nearly flat, tbo alar pedicels short or, un-l 
the petals hiiiallor,—ilifletences which are likely to arise from station. 

Englemanii, who described a number of siiecies in this genus besides Tl. nodosa, 
coiisidoied It u good species, naming it afterT. Coulter, although his uiimo was um r 
puhliNhed. He says of it: 

A small annual a few inches high, nearly related to D. nodosa but well distin¬ 
guished by tlie erect growth, hy the shorter liar linear (or almost liueai-lanceolate) 
leiives, short pedicels, and inclosed jietals. 

Mr. Ilemsley has followed an luteruiediate course, descrihiug it as a, i.iiiety of 
D. nodosa. 

SPECIMENS EWMISED. 

Mexico; 

8tate of 8an Luis Potosi, Parry & Palmer (No. 60), 1878, typo; J)r, .7. tr. Sehaffner 
(No. 140), 1876, at lea-st in part and No. 5 at least in part. 

Iteal del Monte, Sierra de Agnseo, altitude 2,500 meters, in giavclly soil, 
T. Coulter (No. 697); 

Locality not given, G. <1, Pringle, September 8,1896 (No. 6482), 

State of Durango, Durango, Dr. Edward Palmei’, April to November, 1898 
(No. 912). 


■» * Stems glalrrouh; sepals orate, obtuse, not strongly d-mrred; capsule m areely shorter 
or longer than the oalyr. 

Inter nodes much lungir than the leaves; bracts often longer than the pedicels: sepals 
obtuse, clearly S-nerred; petals shorter than the calyx; capsule as long as the <ahjr. 
Xhymaiia tenella Gray, PI. Feudl. 12. 1819. 


Mexico: 


Sl'BCIMKNS EXAMINED. 


State of Chihuahua, liase of Sierra Madre, C. ff. Pringle (No. 1191), Septemhor 
21, 1887, and near (Thihualuia (No. 581), October 2, 1886, and (No. 6180) 1897. 
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New Mexico; 

Pinos Altos Mountains, E. L. Oreeni (No. 332), Septembers, 1S80; A. Et ndlei (No. 

.■>6), 1847; also C. JTrighi (No. 8<i8 ), InM. 

Colorado: 

Dr. Hayden, 1863. 

t--f-Iniu'noda slightly lonyi r than the leucts; hiaots always shorter than the 2 )edicih ; 

calyx always shorter than the ptdkels; seimh toundedat aim, faintly d-iierrid; petals 

muih longer than the calyx; eajysiile longer than the calyx. 

Drymaria confusa Hose. sp. nov. 

Small glabrous annual, 5 to 7 3 cm. lugh, scaieely branching at base; radical 
leaves small, orbicular, 4 to 6 mm long including the slender petiole; stem leaves 
linear, a little shorter than the internodes; pedii els sometimes 8 min. long, nearly 
always twice longer than the calyx; sepals oblong, obtuse, bcarions-margmed; 
faintly 3-uerved, petals longer than the cal.w, deeply 2-partcd. 

Collected by Dr. Edward Palmer in sontlm esteriv f’bibuabna in 1885 (No. 53). 

This species is near D. tenella, but of somewhat ditlereiit habit, with longer pedi¬ 
cels, fainter nerves, somewhat ditterently shaped sepals, and longer petioles. 

Distributed and listed’ by Dr. "Watson as D. tenella. 1886. 

DESCEIPTIONS OF MISCELLANEOUS NEW SPECIES. 

Abutilou bakerlanum Pose, sp. nov. Plate XI. 

Fmall tree, 46'to 60 dm. high; branches, calyx, and young leaves with reddish stel- 
lati* pubeseeuou; leaves broadly ovate, cordate at base, acuminate, jinlmately 7 to 
8 -uerved, 10 to 12.5 cm. long, 8.7 to 12.3 cm. bioad, green and somewhat stellnte- 
]mbescent above, palei, more reticulate and stellate beneath; margin slightly undu¬ 
late; petiole.s 3.7 to (5.2 cm. long, peduncles 2 to 3 in the asils of the upper leaves, 
3.7 to 10 <ni. long, articulated about 12 mm. below tlie apex; calyx 8 mm. or less 
long, cleft to the middle; lobes 3 or 5, ovate, nento; corolla light yellow, 7.3 <'m. in 
diameter; petals ohliipic, notched or sometimes cleft nearly to the base, nearly gla¬ 
brous; staminal tnlie short; styles 12, as long as stamens, glabrons; fruit in our 
specimens immature, stellnte-pubesceut; carpels obtuse. 

Collected by Mr. C. G. Pringle in the Tomellin cauyon, Ktutu of Oaxaca, Mexico, 
altitude 3,.300 feet, December 1,1893 (No. 6278). This species must be near A. niaernn- 
theem Peyr. ’ if not really that species. Tlie name A.macranfhuni can not be U'^ed liere, 
however, being preoccupied by a .‘^outh American species; otherwise I shonld cer¬ 
tainly have adopted it. Whether it sliall prove to be Peyritsch's plant or nu nnde- 
Bcribed one, the above new name wdll hold. It is a pleasure to be alilo to dedicate 
such a handsome species to Mr. E. (}. Baker, for -without his carol’ul monograph of 
•this genus the determination of the species would have been almost a hopeless task. 

Our i>laut comes near J. diaeoletr' Baker fil. and .i. noiolophiim ‘ Gray (both founded 
upon Berlandier’s 2163), hut is apparently different, l-’rom the description, it diffora 
especially in its much smaller calyx. I have not seen the tj pe of either, hut Mr. J. 
M. Greenmau has kindly compared my s]>ecimens with the tyjte specimen."! of the lat¬ 
ter now in the Gray llerbariiun. I quote tho following from his letter of April 11, 
1896: 

Having compared Pringle’s No. 6278 Abntilon with the typo sheets ot Almtilon note 
lophmm (iray, I would say that it differs from that species in the size of the calyx, 
in the lobing of the same, in the much shorter stamineal tube, in the correapondi;igly 
shorter styles, and ilnally iu the more slender and somewhat more nnmerons pedi¬ 
cels. I do not believe it referable to A. notolojihium Gray. In connection with 

’ Proc. Am. Acad. 21:417. 1886. 

® Linuaea, 50; 39. 1859. 

J Jounj. Bot. 31; 73. 1893. 

■* Proc. Am. Acad, 6:176. 1801. 

436—No. 3-3 
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PriiiRle’s Xo. 6278, may I call yonr attention to Bourgean’s No. 2120 and aKo Ghies- 
breglit’s No. 864. These aie two unnamed species in the biay Heibanura, and it not 
the same as Pringle’s No. 6278, ceitainly stand very near. 

Ekplan\.tion of Pi we—P ig ], tioweriug bran«h iig 2 petal, fig j 8e(tioii of o^ary slionmg 
also stj lea and Btsmeus hg -t immattiro truit, seale of all J 

Abutilon nelsom Rose, sp nov. Plate XII. 

Shmb 6 to 18 feet high; 5 oung branches, petioles, jouug leaves, etc., densely 1 ov- 
ered with a coarse reddish scurfy stellate pubescence; leaves very largo; stipules 
o\ate, 10 to 12 mm. long, deciduous; petiole 2.5 to 10 cm. long, blade Inoadly ovate 
to oibicular, 23 cm or less long, 22.5 cm. or less broad, deeply cordate at base, 
entire, acnnyndte, strongly veined beneath, finely and densely stellate-pnbcscent 
on both sides; floweis 1 or 2 in the axils of the upper leaves, very large, 10 to 12.3 
dm. m diameter; peduncle 13 cm. or less long; calyx .S7 mm. long, 6 -lobed; sepals 
oblong, rounded and apicnlate at apex, nearly one inch Jong, with short dense 
pubescence within, and v ith long, lanate stellate bails without; petals a dark or 
orange jellow, 3 to 6.2 cm. hioad, nearly orbicular, slightly oblique, becoming le- 
flexed; stamen tube slondei, conical; stylos about 24, slightly longer than the 
stamens; cariiels not seen. This species which is one of the laigcst, if not the largest, 
of tbe genus was collected by ilr. E. "W. Nelson in Guatemala, December 18,1895 (No. 
33621 It belongs near macranthum fit. Hil. (not Peyr.) possessing tbe same 
remarkable calyx, but with entire leaies, laiger stipules, and difteiently colored 
petals, as well as other impoitant difteienots. 

Jlr. (Tieenmon of tbe Graj Heibarium writes me that tbe^ ba\e notbiug like it 
there. 

I'XPi AX c i ION OF Pi ATE —Flowci mg III am U v itli lea\ t s, S( ale \ 

Asimina foetida Rose, sp. nox 

A small shrub, 15 to 24 dm. high; young-wood pubescent, old vood glahiate; 
leases oblong, 10 to 20 cm. long, 3 7 to 7 5 cm. wide, obtuse or shortly acumiiiato, 
rounded at base, pubescent above or becoming glahrate in age, densely and softly 
pubescent beneath: petioles short, 2 to 6 mm. long, llowers solitaij ; iiednncb* about 
18 ram. long, with an oblong, obtuse bract G to 14 mm. long; sepals 3,12 mm. long, 
obtuse, densely pubescent; petals 6 to 9, very large 7.6 to 12 5 cm long, oblong, 
obtuse, 2 >uhe 8 ceut, brown in color; cariiels (immatnie) 18 or more, stipitate, oblong, 
obtuse, 5 cm. long; seeds in two rows, flattened, 18 mm. long. The llowers ha\e a 
very offensive odor, much resembling tbat of can ion. 

Collected by Dr. Edward Palmer near Acapulco, December, 1894 (No. 189j, with 
fruit, and Febrnaiy, 1895 (No. 394), in flower. Here I am inclmed to refer Marens 
E. Jones’s No. 2024 from near the city of Colima, collected July 2, 1892, although 
the flowers and bracts ore larger and the leaves more pubescent. 

This species is remarkable for its extremely large flowers, some of which measure 
12,5 cm. in diameter. 

Brongnlartia suberaaRose, sp. nov. PijiiF XIII. 

An upright shrub, 24 to ^ dm, high j the smaller branches often with 6 to 7 thin 
high ridges of cork; younger parts of stem, petiole, and iiednncle pubescent; leaves 
alternate; stipules caducous, not seen hut probably not large; leaflets 5, ovate to 
ovate-ohloug, 2.5 to 6 cm. long, 12 to 30 mm. bioad, rounded at base, rounded or 
acute at apex, apicnlate, green and glabrous above, paler and somewhat pubescent 
beneath; flowers axiUary, solitary and large; peduncle slender, 6 to 16 mra. long, 
pubescent; calyx nearly glabrous, somewhat 2-lipped; the lower hp deeply 8-cleft; 
the upper broader and simply notched or retuse; margins of sepals pubescent; ooroU a 
rather large, brownish or " cherry color with seal brow n linesbanner very large, 
broadly oblong, 14 mm. long, letuse; pods glabrous, oblong or somewhat "hroadtr 
above, tapering at base into a short stipe, obtuse or aeutish, 87 mm. long, 16 to 
18 mm, broad, 8 to 6-eeeded; seeds oblong, 8 mm. long, light brown. 

Collected near Acapulco, Mexico, by Dr. E. Palmer, December, 1894; (No. 178). 
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I This species is very distinct from any otliei’ of tliis frenu ‘1 witli -wliicb 
I am familial. The e\cessiTe develoi»ment of eork on some of the 
younger branches is i ery iiecMili.ir. Di. Palmer stati's that this cork 
soon disappears and is not found on the older wood. 

EveLWAriON or Pi ape —Fig 1, flowBimg brajiclilet, flg 2, pod; fig. 3, a part 
of pod slioiving seeds, fig 4 a branch showing ciiik\ wings, scalo of all" 

Calliandra bijtiga Rose, sp. no\. 

A tree with wide-spreading top and trank 20 to 22.6 cm. in diam- 
etei; hraiiehcs with light gray hark, pubescent, boon becoming 
glahrate; stipules oAate, acute; petiole wanting or only 12 mm. 
long; lachis 1 eiy short; ]iiunao2pairb; leaflets 9 to 12 pairs, oblong, 
12 miu. long, acute, glabrous or nearly so, somewhat coriaceous, 
bhiniiig above, paler beneath: peduncles a\illary, single or in twos, 
2.0 cm. long; flowers capitate, sessile; calyx 2 mm. long, glabrous, 
hardly striate; carpels 6 mm. long; stamens 3.7 cm. long, bright 
criiubon; pod 10 cm. long, 12 mm. wide, somewhat puberiilent, acute, 
cuneate at base, with \ cry thick margins 
Ill bottom lands at Acapulco; collected by Dr. Eflwmrd Palmer 
Noi ember, 1894 (No. 138). 

A very bandsome species, the crowded jiinnae pet nliar, This spe¬ 
cies lielongs to the section Hitidae and the subsection Pauciingae. 

Calliandra peninsularja Rose, sp. nov. 

Pinnae always 6 pairs, leaflets about 20 pairs; the leaflets 4 to 6 
mm. long, midveiu eccentric, a little pnbesoent, acute; peduncle 3.7 
too cm.long, with numerous flowers; calyx less than 2 mm. long; 

_ ,1 petals G mm. long; pods 6.2 to 8 7 cm. long, considerably tapering at 
> base, with thick maigins and a little puheiulent. 

d Onl\ a single specimen collected, growing in a garden at La Par. 

,| It is called ‘'tabardillo,'’ by which name yellow fever was known to 
’A the Indians. The root of this plant is now used hy the people of this 
U region as a remedy for fevers. 

Jj Collecteil by Dr. Edward Pahner, .January 20 to February 5, 1890 

“ AX (No. 22), 

'l This is f'aUiandra sp. of the ('ontiiliutions, Vol. I, p. 69. It belongs 
U Benthaiu's senes Nitidac, near C. CaVfornlca. 

^ \ Cassia uelsoui Rose. bp. nov. Fiaunn 1. 

IJ Shrub 3 to 4.0 meters high, glabrous; young hranobes clothed with 
Aite". a reddish pubesceuce; leaflets 4 to 7 pairs, very 

II \ unequal, obovate, the larger ones 2.6 to 6 cm. 

^ A pubescent beneath, glabrous 

^ and shining above; rachis pnbesoent, bearing 

usually a glabrous slender gland between the 
iC ‘ ' lower pair of leaflets, rarely also between the 

^ '■/l second pair; stipules seta- 

ceouB,. deciduous, 12 mm. 
flowers few in terminal 

Yi jl ixNTlyw ll 6.2 cm, 

ft At pedicels and buds 

Vfl / J densely reddish-puhesoent; 

sepals broad, somewhat un> 
eq.ual,6tol0mm.long,nesirly 
ah e glahrate; petals oblong, 26 to 

-a, Legnine of Oasna neltonx, bcale f; 6,«, forms of leaflets, ^ mni. long> very puhesfSent 
natural sire. on the veins; fbrwe stamens 
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7, dehiscing by terminal pores, glabrous; ovary imbescent; legume (immature) becom¬ 
ing glabrate, 12.5 to 15 cm.long, 6 to 8 mm. wide, stronglv liattencd, articulated; 
stipe 10 mm. long. 

Collected by E. W. Nelson between San Geronimo and La A'enta, State of Oaxaca, 
July 13,1893 (No. 2783), and also along road from Ocuilapa to Tuxtla, State of Chia¬ 
pas, altitude 2,100 to 3,000 feet, August 29, 1803 (No. 3069); also by Mr. 0. G. Pringle 
on lava beds near Cuernavaca, June 23, 1896 (No. 6340). 

This species must be near the Brazilian C. hypoleuca Mart. 

Cologania proemnbens Kunth, Mimosas, 203, t. 57. 1819 

Collected by Mr. E. W. Nelson between Guichocovi and Lagunas, State of Oaxaca, 
altitude 187 to 289 meters, June 27,1896 (No. 2750). 

We have the following other specimens in the National Herbarium from Guate¬ 
mala : Enrique Th. Heyde’s Nos. 131 and 582,1892; H. von Turckheim’s No. 1119 (iSS.'s), 
from Santa Eosa, and W. C. Shannon’s No. 4705 from Department of Guatemala, all 
in John Donnell Smith’s distributions, in which the last two were sent out as Oalac- 
lia marginalia, determ. Micheli. 

Pringle’s No. 4401 (1893 ) from Jalisco, also referred to the above, seems to belong to 
another species, differing from C. procumlens in that the pubescence of stem and 
petiole is erect instead of reflexed, tbe leaves much more elongated, and the flowers 
smaller. The species apiiears to he new and 1 would name and oharactori/e it as 
below. 

Cologania eiecta Eose, sp. nov. 

Stems frojii a woody base, erect, 7.6 to 15 cm. high, with rather close, erect pubos- 
eento; leaflets elongated, 10 to 13 cm, long, 4 to 8 mm. wid(‘, rounded nl base, some- 
•what tapering toward apex, but uith obtuse npionlate tip; calyx4 mm. long; i)od 
2..3 to 3,7 cm. long, 3 mm. wide, imbescent. 

Colleeled by Mr, C. G. Priugle ou rocky hills near Gnadalajaia, June 21, 1893 
(No. 1101). 

Combietum palmeri Eose, sp. nov. 

A high-climbing woody vine; branchlets opposite or alternate, clothed with a 
short velvety pubescence, subtended by short straight spines; leaves opposite, 
oblong, obtuse, truncate or rounded at base, 5 to 6.2 cm. long, glabrous above, paler 
and pubescent beneath, especially along tho veins, becoming glabraie; petiole.s short 
but distinct; inflorescence paniculate, more or less pubescent;' spikes shmder, 
loosely flowered; bracts setaceous shorter than the glabious ovary; calyx turbinate, 
glabrous without, 6-ti)othod, thin; teeth shorter than the tube; petals “white" or 
yellow, short, oblong, 2 mm. long, obtuse, inserted at the top of calyx tube, alter¬ 
nate with the lobes; stamens 10, long-exserted, glabrous; 5 inserted with the petals, 
6 near the middle of the calyx tube; ovary X-celled, 5 to 8-ovuled; fruit l-seeded, 
12 mm. long, with 3 thin equal wings. 

Yery common in Imttom lands; collected by Dr. Edward Palmer near Acapulco, 
February, 1895 (No. 396). 

This species differs from all our American species in being thorny. Dr. Palmer 
states that it grows over tho tallest trees about Acapulco, and that the flowers arc 
white and as sweet-scented as apple blossoms. 

Ciotalaria filifoEu Eose, sp. nov, Pi.ate XIV. 

Perhaps annual, 6 to 12 dm. high, usually several stems in a clump, somewhat 
branching above, green and nearly glabrous; leaves on petioles 12 to 18 mm. long; 
stipules smuU; leaflets 8, linear, elongated, 2.6 to 5 cm. long, acute, slightly pubes¬ 
cent; racemes slender, few-flowered (6 to 15), opposite the leaves and much longer 
(10 to 20 cm. long); bracts small, linear; pedicels sleuder, 6 to 8 mm. long, at first 
erect, but refleied in fruit; sepals narrow, acute, 4 mm. long; corolla small, yellow 
often tinged with purple; banner orbicular; keel strongly curved, acuminate, margins 
slightly olliate; wings much shorter than the keel, obtuse, oiliate ou margins; imma- 
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ture pod witli dense grayish pubescence, more or less purplish liho the calyx, pedi¬ 
cels, and bracts. 

CoUected by Mr. (1. Pringle on lava beds near Cuernavaru, September 13, 1896 
(No. 6533). 

E\PL«iA.riuN or PiArn — A branch showmir h avos, jioda, .mil Hoveia, srala ;. 

Cuphea (Diploptychla) empetrifolia Hose, sj). nov. 

Stems wi)od,\ ; branches somewhat pubescent; loaves small, 10 to 12 mm. long, 
linear aud narrowly oblong, glabions and shining above; lalyx purplish, 16 mm, 
long, strongly gibbous at base, slightly enlarged upwaids, hispid without, a large 
5 ellow gland (?) near the insertion of each dorsal petal and prominent lidges w ithin, 
almost surrounding the ovary and style; lidges glabrous; dorsal petals 2, purple, 
oblong, 8 mm. long, rounded at apex, slightly stalked; ventral petals 4, minute, 2 
nun. long, oblong; stamims 11, exserted, glabrous throughout; ovary glabrous, about 
20-ovul6d; gland dorsal, channeled on the back, reilexed. 

Collected by Mr. E. W. Nelson on the top of the Sierra Madre near Chilpaucingo, 
altitude 2,650 to 3,000 meters, December 24,1894 (No. 2199). 

This species is near f. hooTicriana, but has very ditferent foliage, flowers, etc. 
Cuphea (Diploptychia) nelsoni Rose, sp. uov. PrATE XV. 

A shrah 9 to 15 dm. high with many long, slender, iiurplish branches, strongly 
hirsute; leaves opposite, lanceolate to broadly ovate, slightly tapering at base, acute 
or shoi-tly acuminate, scabrous above, hispid on both edges, paler aud strongly veined 
beneath, 2.6 to 6 ora. long including the slender petiole (4 to 10 mm. long), 12 to 28 
mm. wide; flowers solitary; calyx 20 to 28 mm. long, slightly gibbous at base, 
thickly covered with stiff purplish hairs, glabrous within, and with two n.irrow 
ridges extending to the base; petals 2, dorsal, large, 8 to 10 mm. long, deep scarlet j 
stamens 11, exserted, glabrous; glaud doraal, horizontal; ovitles 10, 

Collected by Mr. E. W. Nelson between Jacallenango and San Martin, altitude 
1,705 to 2,303 meters, December 24,1893 (No. 3600). 

This species has very handsome flowers, its petals being among the largest of I ho 
genus. 

ExpiASfATiov or PiA.rE.—Fig 1, a flowering branch, iig. 2, enlyx oat open showing th< (wo internal 
ndgest flg. 3, a dU&rcnt "view of the caljx showing dorsal gland, oto.; hg. 4, petal, hg 1, s< nle J j 
figa. 2,3, and 4 somewhat larger. 

Galaotia aoapuloenais Bose, sp. nov. 

Climbing over small shrubs, somewhat pubescent; leaflets 3, oblong, 3.7 to 6 ora. 
long, 18 to 30 mm. wide, obtuse, apiculate, rounded at base, ihinnish, glabi ous aud 
shining above, with short aud apxiressed pubescence beneath; inflorescence an inter¬ 
rupted slender raceme, 8 to 10 cm. long, clothed with a whitish pnbusc<*uce; flowers 
in clusters of 3 or 4; pedicels 2 mm, long, bracts 2, ovate, small; calyx 4-lobeil; 
sepals oblong; petals normal, rose-colored;” legume oblong, rounded or somewhat 
onneate at base, 3.7 to 5 cm. long, 6 mm. broad, clothed with stiff soatt(*ring hairs. 

Collected by Dr, Edward Palmer near Acapulco, jMexico, November, 1891 (No. 
185). 

Near G-. glabella, but with thinner leaves, somewhat ilifferent pods, etc. 
Galphimia glandulosa Bose, sp. nov. 

Shrub; leaves opposite, lanceolate, acute or obtuse, apiculate, euneate at base, 3.7 
to 6.2 cm, long, including the slender higlandular petiole, with entire somewhat 
revolute margins; raoemes terminal, slender, 10 to 14 cm. long; calyx 3-glanduIar; 
sepals oblong, obtuse; petals yellow; anthers jellow, oblong, louger than the fila¬ 
ments; ovary pubescent; styles 3, filiform; fruit imbcrulent. 

Collected by Dr. Edward Palmer in river bottoms near Acapulco, February, 1895 
(No. 474). 

This species dift'ers from all the others of the genus in having a glandular calyx. 
These glands alternate with the sepals. 
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Gk>uaiua pallida Rose, sp nov Tigurls 2, 3. 

Higli tlimbei, branches giabions and glaucous, haves oblong, obtuse, slighth 
cordate, glabrous, paler bt ne ith, margins rvitb lemote teeth, slender-petioled, stvp 
(lies Yer\ large leniloim, obtuse, i icemes 2 25 to 2 50 dm longj flo’wers 'uhite, 
sweet-scented 

lu river bottoms climbing o^el laige bushes; collected hy l>i J dwaid Pilmer, 
Aeapuho, December, IW (No 228> 

This plant diSers iioin G. sfipulana, the onlj other species possessing laige stip- 
nlcs, in the shxpe of the leases, which are leas heait-shi]>6d at base and base the 
margin more toothed, and in its much longer laceraes as w 1 11 as in the stipules them- 
seh es 



J*'W» ,2 —la it and atipnUs ot irou 
aura jHiflida m ilt. } (tri>iu a 
Hjwniienm XT S banonilHer 
bminm ) 



ritj i —Lt if and stipules ol Ooi(fi?iia 
stale J {riom a traiinp 
Bonienhtt luodiUed vl the oiiglnal 
bpeoinicn 1 


Oynmostamme Bubot»rdata Eaton A Davenport, sp.noi Pi xn \X I 

Fronds tdnstered on a shoit stout rlu/onia, the lattei clothed with daik brow u 
slightly fibrillose scales, the stijias. and rachises chaifj with moie oi less deciduous 
pabescence, surface naked, or mmutely mUous; stipes 15 to 22 cm.long, and, as 
wen as the laclnBes, straw-colored (in > onng plants dUirk), laminae 10 to 22 cm long, 
7 S to 17.3 cm, broad, piunately divided into from 3 to 6 pairs of lanceolate, at nmi- 
nate, snbeordate stalked pinnae 6 to 8 7 cm long, and a terminal pinna wnth an nno 
qaally one sided or subcox date base; pinna© entiie, or in the largest forms, deeply 
lobed w ith nuetiually lonoded lobes, some of the basal lobes distinct, and, especially 
m the lowest pinnae, lanct-ovate, acunnuate, thelowoimo-st 3 7 to *5 tm long; or 
sometimes the pinnae imperfet tlj developed, then nearly renituim w ith the ipev t left 




GYMNQGRAMME SUBCORDATA Eaton & Davenpoi* 
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into two lobes; margins entire or sligbtlj orenately cut and toothed; texture thinly 
herbaceous; veins uniting below into two series of long irregular areolae, the lower 
series parallel with the costa, the secondary scries obliquely ascending, forked once 
or twice above and fiee to the edge; sori confined to the free v einlets. 

TTabitat, Ymala, and Jjodiego; collected by Dr. Edward Palmer (Nos. 1416 and 1572'), 
August and October, 1891. 

[Typo specimen in IT. S, National Herbarium.] 

1 regard the piivilege of describing this unpublished species of I’rof. Daniel Cady 
Eaton, to whom I hu\e been indebted for so many and great courtesies, as a very 
great honor, and I trust that I have exercised due caie in discharging the pleasant 
duty assigned tome by Dr. Kose. I have given to the specimens a lery larefnl 
examination, although my confidence in Professor Eaton’s judgment would ha\eled 
me to accept of his determination without doing so. 

In the brief note accompanying the naming of this feni Piofessor Eaton expressed 
the opinion that it was '‘near to Q. japonica in venation, but more tender, and wdth 
pinnaoof diflerent shape,” but it seisms tome to differ from that spet les iiuite us much 
by its venation as by any of its other characters, and I believe that it w'ill stand as 
a good species. 

tiEDRCm E. DAMlNrOltl. 

ItEiH’oui), M.VS.S., January J/i, 

EM’I viiov ai ITATE.—Fin 1, fertile fnind, lig 2, ateiile trond, iigs 1 iiiid 2, natural si/e, Ug 3, 
Iragmeut (if apmna showing fiiili dots, Honiowhat uniarged, 

Heteropterys aoapulcensla Rose, sp. nov. 

A large cluubing shrub; bark of reddish-brow'ii color, densely spotted with small 
lentioels; loaves lanceolate, 7.6 to 13 cm. long, 2.3 to 5 cm. wide, acuminate, rounded 
at base, glabrous, dark green with reddish veins above, yellow - 
ish green beneath w'lth more prominent i eins, not glandnlar at 
base; tlowors in short axillary panicles; calyx lO-glandular; 
petabs jellow; stamens 10, all anthcrifeious; styles 3; snmarae 
single, olilong, obtuse, with grayish pubescence, without lateral 
crests, the w ing bt*armg a single tooth on tiie back. Collet ted 
by Dr. Edward Palmer near Acapulco, December, 1894 (No. 210). 

Tbis species is very different from tbe other Slexlcan species. 

Hiraea paxviflora Rose, ap. nov. Figure 4. 

Shrub, 15 to 24 dm. bigli; older branches brownish, bpcomiug 
glahrate; leaves small, less than 2.3 cm. long, oblong, acute, 
rounded at base, densely toinentose on both sules (as also the 
young branches), shortly petiohito; umbels 2-flowered, short-pednucled; pedicels 
slender, 12 mm. long, bibrncteate, some distance below' the middle; calyx villose, 
8-glandnlar; petals glabrous, orbicular, small, 4 mm. long, tapering at base into 
a slender claw, violet; stamens 10, glabrous, ftce nearly to the base; samarae 3, 
A'illose, 14 mm, in diameter, tbe lateral wing giving a circular outline; dorsal 
wing very small. 

Collected by Mr. C. H. Pringle on dry hills near Tehuacan, altitude 3,500 feet, 
November 27, 1895 (No. 6271). 

Tbis siieoies was distributed by Mr. Pringle in 1896 os IJ, 2 >olylotrya, w'hicb, how¬ 
ever, is a vnry different ifiant. In this connection I might state that this latter 
species has been collected by Mr. I’ringle the past season (1896) and dlstiibated as 
No. 6600. It may be briefly described as ibllow's; 

Leaves large, sometimes 8 inches long, .scantily pubescent on the lower surface, 
above nearly glabrous; petals deuticulatc, tapering at base into a slender claw, 8 
lines long, violet color; samarae 3, 20 to 25 mm. in diameter, becoming nearly gl»- 
brate, tlie lateral wings united giving a circular outline, dorsal wing minute, 

I am indebted to Mr. W. Botting Hemsley for comparing my plant 
mens at Kew. 



I'to. 4.—8aiuaia of 
Bitara %inhih\)trt/a, 
scale i. 
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ladigofera cuemavacaiia Rose, ap.nov. 

BrmclM^slierbfippoiis, somewhat pubescent, perhaps becoming glabrate, younger 
partsre<.ltli‘^h-pnbescent; leaves rathei large, 10 to 12.3 cm. long including th<‘ jietiole 
Uessthau 2.5 cm. long'i; stipules minnte; Icalicts oblong, 20 to 80 nun. long, obtuse 
and apiculate, rounded or slightly narrowed at base, pctiolnlatc, strigoso-pubesicut 
on both sides, reddish on the j oung leaves; stipeK like hut smaller than the stipules; 
racemes slender, many-llowered, shorter than the leaves, on very short pediiuch's; 
calj\, ciirolla, and ovary reddish-pnbescent; calyv sprejidiug, cleft to tbeniuldlo; 
legnims nnmerons, redexed, nearly straight, terete, 2.5 em. long, acute, slightly 
pubescent. 

Collettedby Mr. C. G. Pringle mabarraneanearCnernavaoa, 5[orelo8,lS96(No. 6328), 

Heie perhaps belongs Bonigean's No. 1192, from the same locality, rei>orted in the- 
Biologia Contrali-Americaua by Mr. Ilemsley without specilic name. 

Indigofera fiuticosa Rose, sp. nov. 

A shiuii 9 to 13 dm. high; yonng branches clothed with a rather rough pnbesconce, 
either whitibh or reddish, interhpersed with brownish glands; leaves oddly pinnate; 
leaflets 3 to 3 pairs, opposite, very vaiiable, mostly oblong, obtuse, strongly apieii- 
late, slightly narrowed at hase, petiolnlato, sometimes obovate and retuse, B to 14 
nun. long, whitish with dense appressed pubescence on both sides; stipules linear, 
somewhat puliescent; raehis with .i ring of glands at the base of each pair of leaf¬ 
lets; stipels conspicuous; racemes 10 to 12.5 cm. long, much longer than the leaves, 
many-tlowered; calyx leddish-puhescent, deeiily cleft into linear sepals; outer 
lubes of corolla pubescent; tnary densely pnbeseent, tipped with a thick glabrous 
stjle; legumes at fir-at redexed but bomewhat spreading when mature, 3.7 em. long, 
stiongly datteued, 4 nun. wide, somewhat curved, the ]iube8cence reddish and some¬ 
what spreading. 

Culleeied by T. 8, Brandegee in Lower California, at 8an .lose del Cabo, 8«ptein- 
ber 2, 1890 (No. 130); also at El Taste, September 12, 1893. 

This is recorded as Indigofera sp. hy Brandegee.^ It is nearest I. j>ahHert Wats., 
being of similar habit and foliage but with longer racemes, sepals longer than calyx 
tubes, legumes longer, broader, and flatter, etc, 

Indigofera aalmoniflora Rose. sp. iiov. 

About three feet high, apprebbcd-pubescent; buds, young leaves, calyx, and petals 
rusty-pubescent; leaves pinnate; leadets 7 to 9, oblong, 20 to 36 mm. long, rounded 
or broadly ouneate at base, obtuse, apiiendicnlate, glabrous above, silvery and 
appressed-pnbescent beneath; raceiaes about the length of the leaves; dowers 
salmon or pink; banner orbicular, obtuse, sessile, 4 mm. long; anthers with pnrplo 
connective, appendienlate; legume redoxed, about 2.5 cm. long. 

Collected by Dr, Edward Palmer af Ymala, September 25 to October 8, 1891 (No. 
1695); also a specimen (letter I) without number and locality, but probably from 
near the same station. 

Iieuoaena glabrata Rose, sp, nov. 

A tree 9 meters high, with large top and a trunk 3 dm. iu diameter, glabrous 
throughout; leaves bipinnate (as in the genus), rather large; pinnae 4 to 7 pairs; 
raehis hearing a large cup-shapud gland between the pinnae of the upiierraost 
(rarely the uppermost two) and of the lowermost pairs; leattets 12 to 16 pairs, linear, 
10 to 16 ram, long, oblique and broadly onneate at base, acute, midrib ccoenti’ic, 
placed above the middle; heads axillary; peduncles 12 to 36 mui. long; calyx 2 mm. 

truncate or with small slightly eiliatc teeth; petals 4 mm, long, linear; sta¬ 
mens 10; ovary glabrous; legume 15 to 20 cm. long, 18 mm. broad, glabrous and 
shining, tapering at hase into the short stipe (12 mm. long), rounded and with a 
short straight apioulatiou. 

CoUccted by Dr. Edward Palmer near Acapulco, Mexico, February, 1896 (No. 368). 

This species is nearest X. glauea, but differs from it in having smaller pubescent 

^Proc. CaL Acad, ser, 2, 3: 126. 
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dowers and ovaries, as A^ell as smaller, iiairovrer ijods witli a 8Lari)6r fiirvcd Leak. 
The gieeu pods of this species are often used as food, and are found foi sale iii the 
maikets of Acapulco. The tree is sometimes cultivated, and like <ioiue of the other 
species of the genus is called “gunge." 

Iieucuena microcaipa Rose, sp, nov. 

A small tree 6 meters his>b; hranehes glabrous; pinnae 2 or 3 pairs; leaflets 3 to 5 
pnirb,.lurge, elliptical to ohovate, somewhat obliiinc,2 to 4 cm. hmg, acute, rouuded 
at base, nearly glahious; rachis hearing a gland at the insertion of the uppeimost 
and lowermost pairs of pinnae; legumes small, 7.5 to 12 5 cm. 
long including the slender stipe (12 to IR nun. longl, 10 to li j 

mni. hroail, glabrous. 

Collected by Mr. T. S. Braudegee at Mirnllores, Lower Cali- \o,/ \ 
fomia, October 13, 1890 (No. 186). ^ \ ^ 

Mr. Braudegee says it is found among bushes between the ^ ^ 

mountains and the sea. 

Lychnia znexicana Rose, sp. nov. -j V 

Stems slender, 3 to 6 dm. high, erect, more or less lauate, ^ *\, 
espeeially above,not glandular; leaves linear, elongated; lion- S ') k ^ 
ers upon elongated peduncles, somewhat nodding; o.dyxoxoid, g '•iP 

5 toothed, 8 nim. long; sepals densely lannto on the margins; X m f 
petals 5, 8 mm. long, includlug the long narrow claw, oblong. ^ ^ 

not bifid, sometimes with lateral teeth and then appearing some- ' i,*, 

what 3-lobed, without crest, purplish; stamens 10; styles 3; ^ ?)'' i If ^ 

capsule longer than the calyx, splitting into 5 valves. 1+ ^ 

Collected by Air. C. G. Pringle in the Sierra de Ajusco, altl- u ' 

tude 3,213 meters, 1896 (No. 6156). 

This species much reseiuhles L. ilrummoHdii in habit but has 

dilFerent calyx, pubescence, and petals and narrower lea^ es. Fio. 5 _Legume of JK- 

Mimosa caerolea Rose, sp. n<iv. 

Stems erect, 6 to 9 dm. high, without iwickles and nearly 
gliibrous; leaves small; stipules linear, small; petioles 18 to 30 

mm, long; pinnae 1 pair; leaflets 8 to 12 pairs, 10 to 16 cm. long, oblong, aonte^ 
glabrous on both sides aud somewhat glaucous above, the margin with apx>rebsed 
hairs; flowers in small heads, bluish; peduncles 2.6 cm. or less long, 3 to 4 in the 
axils of t^ie leaves; corolla 4-toothed; stamens 4, with rather broad and flattened 
filaments; legume linear, 3.7 cm. long, ooustaicted between the seeds,long-atipitate, 
acuminate, glabrous except a few prickles along the margins, 3 or i-seeded. 

Collected by Mr. C. G. Pringle on foot hills above Cuernavaca, Morelos, altitude 
1,968 meters, November 18, 1895 (No. 6200), and 1896 (No. 6385). 

This species most resembles 2£. xantt Gray, but has glabrous legumes, etc. 


Fio. 5_Legume of Jfi- 

iiioitt lareiatu, shoTV- 
ing brood l.a emte re- 
plum, Bcalc i. 


MLcaosa lacerata Rose, sp nov. Figcbk 5. 

A shrub 16 to 24 dm. high, much branched; younger branches somewhat pnheru- 
lent; prickles infrastipular, twinned, straight and stout; stipules linear, small; 
leaves pubescent; pimiae 8 to 12,12 to 24 mm. long; leaflets 15 to 20, minute, linear, 
2 mm. loug; petiolule hearing 2 small glands; peduncles axillary, 2.6 cm. or less 
long; flowers capitate; stamens 10 (f); legume glabrous, flattened, stipitate, 3.7 to 
8.7 cm. long; valves 6 mm. broad, not articulated; margin of legaiim nearly as broad 
as valves, thin aud unequally cleft (often to the middle) into sharp spiny teeth. 

CoUeeted by Mr. E, W. Nelson from the vicinity of Piaxtla, Puebla, altitude 1,27& 
meters, November 24,1894 (No. 2008); also by Mr. Pringle on limestone hills near 
Tehuaoan aud Esperanza, altitude 1,988 meters, December 23, 1895 (No. 6247); fruit- 
also sent from Cuomavaca, 1896 (with No. 6384). 

This species is very remarkable on account of the peonliar broad laoerate margin 
of the legume. The habit of the plant is mneh like that of AT. aeanUioea*^ Boa^. 
It should doubtless he referred to tho section Aoanihooarpae. 



142 


Mixikelersia pauoifloia liost*, 6>p. nov. 

A ^^ne 12 to 21 tlm.higli, pal)e3<eut; leaflets 3, ovate, obtuse, apiculate, 2510 30 
mm. long. 16 to 20 iimi broafl; lateral leaflets more or less oblique, truncate at base, 
dsirk greeu above.near!j* glabrate: btipnles broadly ovate, membranaceous; racemes 
long-peduncled, 7.5 to 15 cm. long, few (+ to 6f)-flowered; bracts large, resembling 
the btipules, each subtending two flowers; bractlets 2, linear; calyv tube a little 
over a line high; sepals obloug, obtuse, 4 mm. long; corolla 12 mm. long; ovar,^ 
straight, linear, denselj' hairy. 

Collected b\ Mr, E. IV. Xelsou 18 miles southwest of the city of Oaxaca, altitude 
2,116 to2,952 meters, Septembei 10 to 20,1894 (No. 1302). 

Minkelersia multiilora Rose, sp. nov. 

Yine, a little pubescent and slightly scabrous; leaflets 3, ovate, acute, slightly 
pubescent, lather strongly veined, aliont 5 cm. long; the lateral with mid-vein 
strongly eccentric and broad nearly truncate base; terminal one neaily regular with 
broad einieute base; petioles 3.7 to 5 cm. long; stipules membranaceous, broadh 
ovate, acute, 10 mm. long; stipels. small; racemes avillary, many flowered (15 or 
inoreb oftim 20 to 25 cm. long when mature including the slender iieduiicle (7.5 to 10 
cm.); bracts conspicuous, of the size and shape of the stipules, each subtending 2 
flowera; buds erect, flowers bpreading, alter anthosis reflexed; c.ilyx tube almost k 
mm, long, much shorter than the lobes; 4 lower sepals lanceolate, acute. 6 mm. long; 
upper sexjjil broader and 8 mm. long; style hairy below the stigma; ovary liiu'ar, 
straight, hairy. 

Collected bj Mr. C. (1, Pringle, in Talley of Mexico, 18915 (No. 6i71); also by Bour- 
geau at I’edregal, I'alley of ^Mexico, 1865-18(56 (No, 576), aud referred by Mr. llemsley 
in the Biologia (,1 ol. 1. ]i.;507) to J’haseohis sp.'* 

This species diifers from t,\ picul Minkelersia only in its unmi‘ri»us llowers and 
peihapb shorter calyx. It dift'eis from all species of Phaseolus in its calyx, hut iu 
foliage more resembles that genus than do the other si^ecics of Minkelersia, 

Two other siiecies of Minkelersia have been described, both of which are niro iu 
herbaria. Jf. ffalaciioUiea is only known from the tj'pc collection of (bilcotti, -iNliObO 
specimens came from Oaxaca. Unfortunately neither Pringle or Nelson came across 
the plant in tlieir extensive collecting iu that State. "We have a single specimen of 
If. liijUora obtained by Mr. Pringle in Chihuahua in 1887 (No. 1232). The only other 
collection of this species is the type ; Hchafiner's) from the Valley of Mexico. 
FassiSora uelsoni Master A: Rose, sp. nov. Pl.i.tie AA'II. 

Usually an oreot herb, 6 to 16 dm. high, glabrous; tendrils none or sometimes 
present; leaves simple, large, one-nerved, glabrous; blade ovate, 10 to 12 cm. long 
7.3 to 10 cm, wide, acuminate, rounded or slightly cordate at base, entire, smooth; 
petiole 23 to 37 mm. long, glabrous vi ith 4 sessile obtuse glamls near the top; htipnles 
linear, acute, entire. 12 mm. long; peduncle as long as petiole, solitary and axillary; 
bracts distinct, very large, broadly ovate, 7..5 cm. long, 6 cm. broad, shortly acumi¬ 
nate, S-nerved, entire; sepals 30 ram. long, narrowly oblong, obtuse, apioiilate; 
petals 5, about the length and shupe of petals; crown fimbriate, about two-thirds the 
length of petals. 

Collected by Mr. E, W. Nelson near Tumbala, State of Cluapas, altitude 1,312 to 
1,609 meters, October 20, 1895 (No. 3825), and in Guatemala by Capt. .John Douuell 
Smith. 

This species belongs in section Grauadilla and is p(‘rha]»s nearest the species yua- 
sumif&Ua. 

A very remarkable specie^ on account of the enftrmonsly large bracts, iluch 
resembling P, lauri/oUa but with larger leaves, more glandb on the petiole, and with 
different bracts, crown, etc. 

EzPLANinos OF Plais — Fig. 1, braacls, fig. 2, leaf bhoulng petiole I fag.,1, floTkei. (tUmj- 

tration made from Capt JebnDannell Smith a specimen in Herb. Giay.) 




PASSIFLOHA NEUSONl Rose 
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PseudoamodinglTim multlfolium Rose, sp. nov. Figthk 6. 

Shrab, 2.4 to 6 meters liigb; leavos clustered at the ends of the young branches, 
pinnate; leaflets 12 to 15 pairs, linear-lanceolate, gi-anulate-roughened,20 to 28 mm. 
long, acuminate, crenate; flo^vers in panicles clustered at the top of the branches; 
flowers white; sepals 3, nearly orbicular, about 1 min. long; petals5, oblong, obtuse, 
2.5 mm. long, strongly veined; stamens 3, short; styles 3, short; fruit strongly 
flattened and winged, nearly orbicular, slightly broader than high (6 mm. broad), 
glahions, shining. 

Collected by Mr. E. W. Nelson, at Oaxaca City, altitude 6,000 feet, April 6, 1895 
(No. 2342); also by Rev. Lucius C. Smith at Cnesta de Ejutla Nacaltepec, State of 
Oaxaca, at 2,100 meters, .Tune 1,1895 (No. 439). Mr. Nelson states that this species 
was also seen along his route to Tehuantepec. 

Three other species are credited to Mexico, two of which were origiunlly described 
as belonging to tbe African germs fimodingiiim. Tangier, however, has very properly 
separated them. The genus is new to the National Ileibarium. 

Pterocaipus acapulcensis Rose, sp. nov. 

A tree 7.6 meters high with trunk 1..3 dm. in diameter; leaves large; leaflets 9 to 13, 
oblong, ,3,7 to 8.7 cm. long, glabrous on both sides, green and shining above, pale 
beneath, shortly acuminate, obtuse at apex or retirse and apiculute; 
flowers in slender racemes; rachis, pedicels, and < alyx v ith derrse black¬ 
ish pubescence; jietals yellow, glabrous; fruit broadly winged, puber- 
ulentj nearly orbicular, B cm. broad, G.2 erfl. long, somewhat ohlnine, 
tapering at base into a slender stipe. 

Colloctedby l)r. Edward Palmer near Acaimlco, November,1894 (No.83), 
Dr. Palmer reports that this is a very handsome tree. Tt is known to 
name of 'Mlrago.'* It is perhaps nearest 1\ 
drago L. hut differs in, the dense pubescence 
of the infloresoenee, large iIowoto, larger and 
paler leaflets, etc. 

Sedum tuberculatum Rose, nj), nov, 
Peieunial; stems briuiching and spreading 
at base, closely set with small red tuber- 
cules; leaves spatnliite, G to 12 mm. long, 
obtuse, alternate, glabrous; inflorescence of 
2 or 3 spreading racemes; pedicels very abort 
or uanting; sepals 5, green, linear, 5 imu. 
long; petals narrow, 6 to 8 min. long, white 
with a green ridge on the back; stamens 10; 
scales short, truncate; carpels 6, nearly free, 
tipped with n slender style, in fruit spreading 
nearly at right angles to the axis; seeds oblong, tuborculate-roughencd, 

CoUecteil by Mr. E^ W. Nelson, 18 miles southwest of the City of Oaxaca, altitude 
between 2,472 and 3,117 meters, i^eptember 10 to 20,1894 (No. 1329); also by Mr. C, G. 
Pringle (Nos. 6027 and 6141), Oaxaca, 1894. 

Tefcmpterys nelsonl Rose, sp. nov. 

A high-climbing vine, nearly glabrous; leaves ovate, 12 to 36 iiuu. long, acute, 
cordate at base, sessile or ou short petioles, shining and nearly glabrous; fruit red; 
lower wings slightly longer than the upper, 10 mm. long; dorsal rib slightly winged; 
flowers not seen. 

This species appears to be very distinct from, the other Mexican species. 

Collected by Mr. E. \V. Nelson along the road between Nopala and Mixistepeo, 
Oaxaca, March 3, 1893, altitude 804 meters (No. 2431). 

Tballctmm grandifoUtun. Rose, sp, nov. 

Steins tall, 15 to24 diu, high, glabrous; leaves large, 3 to 6 dm. long, 4 to 6-tera^.^ 
petiole very short with the diluted stipules extending nearly its full length; 
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petiolulate, large, 2.5 to 5 cm. hroad, nearly orbicular in outline, not peltate, cordate 
at base, terminal ones sometimes rounded, obtusely r>to7-lobed; glabrous except a 
tew stout hairs on the veins beneath las also on therachis); inflorescence polyga¬ 
mous, 3 to (i dm. long, nearly naked; filament slender, elongated; anthers linear, 
apiculate; stigma filiform 0 to 8 mm. long; style persistent, glabrous; ukenes flat¬ 
tened. strongly nerved. 

Collected by Jlr, C. U. Pringle near Cuernavaca, 1896 (No. 6S92k 

Perhaps nearest f. iirandiftom Watson. 

Wissadala acuminata Booe, sp. nov. 

Stems several feet high; leaves lanceolate, somewhat 8-lobed, lateral lobes small, 
acute, middle lobes Jong-acuminate, 12.5 to 15 cm. long including the petiole (8.7 to 
.5 cm. long), deeply cordate at base n ith an open sinus, creuato, blight greon and 
somewhat pubescent aJiove, pale (nearly white) and densely stellate-pubescent 
Jieuenth; stipules filiform, deciduous, lower flowers solitary and axillary on elon¬ 
gated peduncles 2.5 (m. long, upper ones in rather dense clusters, the podonoles 
much shorter; calyx 12 uim. long, cleft below the middle; lobes 5, ovate, long-acu¬ 
minate; petals yellow; capsule depressed, densely stellate; carpels 5, 6 mm. long, 
obtuse but shortly apiculate, one celled l)nt constricted below; low er cavity one- 
h*‘eded; upper cavity with two collateial seeds; seeds smooth. 

Collected hy Jlr. 0. G. Pringle near Tula, State of Hidalgo, October 2t, 1896 (No. 
6610). 

This is near If. pringhi, hut difleis in the shape and color of the leaves, its longer- 
acuminate sepals, smaller and less .xristate carpels, etc. 



STUDIES OF MEXICAN AND OENTEAL AMEEICAN 
PLANTS-NO. 2. 


By .T. K. Bosk. 


PEEPATOBY NOTE. 

To tlio collections of Palmer, Pringle, and Nelson, upon 'wbicli tlie 
first part of this paper was cliiefiy based, is to be added iny own collec¬ 
tion made in Mexico in 1897, This collection embraces li,oG9 numbers 
(I,‘J!()Oto 3,7C8, inclusive) and comes from fifteen States and Territories, 
but chiefly from Sinaloa, Territorio de Topic, Durango, Jalisco, and 
Zacatecas. I was iour mouths in making this collection (June to Sei> 
tember), and I was especially fortunate in duplicating at the type local¬ 
ities many spocie.s which have only once before been collected. This 
was particulai'ly true of some of Palmer’s species from Guaymas and 
La Pais, Seemann’s species from the Sierra Madre, llartweg’s species 
from Bolanos and vicinity, and J^almer’s and Pringle’s species from 
Guadalajara and vicinity. The collection is especially rich in TJmbel- 
liferae, among which an uimsnal proi)ortiou are nndeseribed: in Agave, 
of which genus it contains 75 sheets, while in the National Herbarium 
there are only 38 sheets from Mexico; and in Orchidaceae, with 67 sheets, 
Compositae, with iJ71 sheets, and Qiiercus, with 47 sheets. 

Besides the herbarium specimens, a very respectable collection of 
roots, bulbs, seeds, etc., was sent to the Botanical Garden. 

Of these the following have flowered since arriving in 'Washington: 

Mr. Roi^h i)lai\U ichleh hare Jloicered in jrashinqion. 


Name 


MiniHenia hifiora HemsEy 

Oralis BP. 

TradeKantta sp. iu)\. . 

Portulaca htellifortnU BC . . 

ZephyrantJiM tq). nov. 

TrOeasea tamida (Lincll.) Ko^. 

Iris sp. nov. 

(hppihsa, llavea hex. . 

MymmeeaUis sp.. 

MottfreSaap.... . 

Bidsfu pedsneri Watson.. 


Date of 
flovroilug. 

Cotalogno 

number. 

Mar, 1808 

aeofi 

Feb., 1808 

1608 

June 15,1^ 

2761 

Jnno 28,1803 

1848 

/July. 

lAug 15,1808 

} 1494 

July 13.1898 

2660 

July, 1893 

2139 

Ang., 1808 

3767 

Aug, 1808 

8768 

Aug, 1888 


OoU 1898 
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In the preparation of this paper I am especially indebted to Dr. B. L. 
Kobinson, curator of the (hay Herbarium, for tbe loan of tbe speci- 
meuB of jS^issolia, Waltheria, and of miscellaneous specimens in his 
charge; to IVIr. J, M. Grecnman, of the Gray Herbarium, for various 
critical notes and comparison of specimens; to Mr. John Donnell Kmith, 
of Baltimore, for the loan of bis specimens of Waltberia and Ni^ olia; 
to Mr. B. G. Baker, of the British Museum, who has verified must of 
my identifications in the Malvaceae and has assisted in the preparation 
of some of tbe notes and technical descriptions. Besides this assist¬ 
ance, Mi‘. George E. Davenport, of Medibrd, Mass., has kindly deter¬ 
mined my collection of ferns. Mr. William 11. Smith, superintendent 
of tbe Botanic Garden at Washington, baa courteously placed at my 
disposal the valuable facilities of that institution. 

KBRNS COLLECTED US MEXICO BY J. E. EOSE DTJEDTO THE 
MOIJTHS OF AUGUST AND 8EPTEMBEE, 1897. 

By George E. DA\EiJPom > 

A-CROSTICniTM. 

Acrostioliiim conforme Sw. Sjm. Pil. 10,192, t, I, Jig, X, 1806. 

Santa TerPhu, Tcmtovy of Tpi>io, August 12 (No. 2215). 

A small plant uilli ovato-olliptipnl fronds, apparently identical with J, obfiu^i- 
folUtm Bra<‘k. Ilelhn’s No. 2808 in the Gray Uorhaiinm at C’.umbrldfte, Liehmnnn's 
No. 7, and Pringle’s No, 4916, referred to this spofies, liave a more delicate, slender 
rootstock, und may lie diileient, 

Tlieappcies is an extremely variahlo one, and. some of the smaller forms are dilli- 
calt to place without the aid of a good heries of specimens. 

Acrostichum pBosum IT. B. K.; Willd. Sp. PI. 5: 10.3. 1810. 

Sierra do losMomnes, near Plnteodo, State of Zacatecas, September 1, 1897 (No. 
2728); also Santa Teresa, August 12, 184)7 (No. 2210). 

The latter consists of smaller plants, qnito uifTerent in appearance, hut apparently 
the same as No. 2728; the scales of the rootstock, stipes, and costro are identical, as 
is the form of the lamina. The two .arc not safely separable. 

Aotostiohum spathulatum Bory, Yoy. Mers d’Afriq. 1: S63, t. 20, Jig. 1, 1804. 

Santa Teiesa, Territory ofTepio, August 12, 1897 (No. 2202). 

Siieoimeus all aterile and not as fihrillaae as Pringle’s No. 4964 from San Felipe, 
Oaxaca, 1894, or No. 2608 from, near Guadalajara, 1889, but not safely placed else¬ 
where. The speoimens closely resemble Bnurgeau’s No. 3072 from Orizaba, 1886, in the 
Gray Herbarium (Ex, Paris Mus.), labeled A.Jameaoni Hook., but Hemaley» refers 
that to A. gpaibulatutti, while Moore places it under A. pUoaelloide$ Presl,, which 
Baker and Hemaley both g^ve as a synonyjn for apathuiatum. Fournier® aud P^e', 
however, retain Hooker’syaijwsimi, and the former cites Bourgeau’s No. 3D72. The 
whole group which is composed of these small Acrostiohuma seems to have been 
much eoufuaed or mtsunderatood, as is evidenced by the long list of synonyms in 
Meerefa Xud^ FiHoum, 365,564, under JBdaphoglossnin. 

P» 3 p 8 t has been modified so ae to conform to the usage 
’P tawtsfldau. Mr. Haveopert baa kindly consented, for the sake of uui- 
^ nee of the name Ukyoptsaris, tdtbough he himself still uses the name 


*Mi&x. Crypt 
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ADIANTUM. 

Adiantum patens Wind. Sp. PI. 5: 139. 1810. 

Foothills, Sierra Madre, near Colomas, State of Sinaloa, July 16 (No. 3250). 

Specimens somewhat lav, but with the ch.iroctcristic reddish, puliescent stipes 
and rachiaes. 

Adiaatum thallctroides Willd.; Fi^e, 9*“ Mem. Foug. 6. 1S57. 

Sierra Madro, near Santa Teresa, August 12 (No. 2204.) 

From the frequency with which this lovely Adiantnm is tinning up in colleotions 
it must he quite plentiful. It is (ertainly n very beautiful fern, and in some early 
stages of its development its \cry symmetrical involucres are made more attractive 
hy a pinliish coloring ol the center. 

The species resembles-soniewhat the more branching forms of A. ca 2 >ilhts-veneri 8 , hut 
may readily he distinguished hy the character of its sori. These are remarkably 
uniform in size and shape, nmiform, placed within the margin of a deep, roundish 
sinus, the extended edges of which form a semi circle, with asmall eyelet hole that gives 
to the whole frond, when held again.st the light, the appearance of being perforated 
all aionnd the margins. Hemsley ‘ jihiees this under A. aethiojyioum os a synonym, 
lint I donht if auj well-aiitheuticatnd specimens of that species have ever been 
found in North America. 

DRYOPTBRiS. 

Dryopterisampla (Mett.) fiilbart, Hull. Torr. Club, 25 1 699. 1898. Jspidium avipfum 
Mett. Pheg. Ss, Asp. no. 170, excl. ayix. 

Pedro Paulo, Teplo, August 13 (No. 3327). 

I ora not Mire of this. The speidnums consist of two sterile fronds only, hut with n 
portion of tlie oaudex showing an cntanglod mass of long, liuoar-lanoeolato, silky 
scales which envelop the h.iso of the stipe, and which, as well as the fihinlloso 
scales on the rachises, seem to make the determination fairly certain. They also 
agree w'ith sonie fertile fronds of this species recently collected in the valley of Cor¬ 
doba (Uecemher, 1897) by C. Gonzatti and V. (lunzalez. (No.594.) 

Dryopteiis conteimina (Willd.) Kiintze, Rev. Gen. PI. 2:812. 1891. Aspiclivm 
coiiienninim Willd. Sp. PI. 5 : 249. 1810. 

Small plants from Pedro Paulo, Te]ue, August 12 (No. 3330). 

Diyopteiis maitinioen&is (Spreng.) Knntzo, Rev. Gen. PI. 2:812. 1891. Japiditm 
mariinicense Spreng. Anleit. 3:133. 1801. xtspidiitni iiKwopltyllttm Sw. Syn. 
Fil.43, 239. 1806. 

Near Colomas, July 20 (No. 1778). Young plants, but with the nsnal character of 
this striking and unmistakable species. 

Swartz cites Sprengel’s name as a synonym and Dr. Kuntze takes it up under 
DtpopUrh, Beyond this I find no evidence to show that the plants are identical, 
Dryopteiis paiasitioa (L.) Kuntze, Rev. Gen. PI, 2:811. 1891. PolypoAinin paror 
nificum L. Sp. PI. 2:1090. 1763. Jacq. Icon. liar. t. 1781. 

Japullitm molle Sw, Syn. Fil. 49. 1800, Aapidiumparasitimm Sw. 1. c. 2f^hro~ 
diim molle Desv. Mem. Soc. Linn. 6:268. 

Pedro Paulo, Angust 3 (Nos.3325 and 832B). Specimens tinnsnally fresh, bri|[ht 
green, and perfect in every way. ’'i^ 

Linniens appears to have founded his species on the figure and description of 
Rheede,'’ hut neither his own description, nor that of Rhoede, nor the figure, makes 
it clear to me that P.paraaitioum L. and A.mo1le Sw. are identical. Rheme's figure 
and description point to a very much larger plant in every way than our molls, and 
in view of the nnoertainty snrronnding Linniuus’s species I think it would he heitar 

' BioL Oentr. Am. 3:607. 

Hortns Indicus Malaharious, 85, *,17. 1708. 
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to rotiiiu the njinie vione, which has not ouly heou f'stablishecl for more than a cen- 
tuiy, hut which has the added merit of admirably expressing the special character 
of this fern. 

Diyopteris patula (Sw.) Underw. Oar Native Perns, ed. t, 117. 1893. Ahpidium 
patiihm Sw. Vet. Akad. Hiindl. 1817: 71. 

Near Santa Teresa, Angnst 12 (No. 2203); also same locality, August 10 (No. 3415), 
small form; and variety chatrophylloideH (Moritz) Raker from road between Colotlnn 
and Bolafios, Jalisco, September 7 to 9 (No. 2837). 

ASPLBNIFM. 

Aspleninm monanthemnm Willd. Sp. PI. 5; 322, 1810 
Near Santa Teresa, August 12 (No, 2209); also on the Sierra do los Moroncs, near 
Plateado, Zacatecas, September 1 (No. 2726). Specimens monosorons. 

Aspleninm parvulnm Mart. & Gkil. Mem. Acad. Bros. 15; 60, 1. 1 /. J. 1842. 

Near Santa Teresa, Angnst 12 (No. 2201). Plants small hat eharacteristio. Pour- 
luer refers this to J. refilietis Kuutze, and Baker, in the Synopsit Pilioum, jilaced it 
under AArilohum Cav., while Heiusley' gives it as a synonym for A. irichomanes L. 
Its aflSnity, however, is more nearly to A, eheneum Ait. under whieh Hooker placed 
it as a ^a^iety (var. minor), bnfc it has so many distinctive characters that I think 
Professor Baton was right in maintaining Martens and (laleotti's name, a position 
which Mr. Baker himself has more recently taken in his "Summary of New Ferns,^’ 
Annals of Botany, vol. 6, 

GHEIIANTHES. 

Cheilanthea aurantiaca Moore, Synopsis, 88; Index Fil. 235, C. ochracea Hook. Sp. 
Fil.2:114. 1838. 

Near Santa Terevi, August 7 (No. 3427), Not seen in collections very often aud 
apparently not a\eryeomnion fern. Ponmier places it m Aletirltopierh as 
J.luiea) Pifria hden Cav.; Pferis auraHtiaca Cav. Priielect, 2G6. 1801. 

Cheilanthea iendigeraSw.Syn. Fil. 128. 1806. 

Moantains west of BolaBos, September 16 (No. 3717). 

CVSTOPTEEIS. 

Cyntoptexis fragUia (L.) Bernh, Schrad. Neues Jonrn. Bot.l,pt.2;26, (or 

7f). 1806, Polypodinm fi'agile Jj. Sp, PI. 2: 1091. 17.53. 

Santa Teresa, August 12 (Nos. 2206, 2207); well-developed plants of tlie common 
form. 

NOTHOLAENA. 

IsrothoIaenafenrugineaDesT. Joum, Bo1;.Appl.l; 92. 1813. 

Near Plateado, Zacatecas, September 4 (No. 2747); specimens unnanally fine. 
ISTotholaena nivea Desv* Jonrn. Bot AppL 1; 93. 1813. 

Sierra Madre west of Bolithoi^ Jalisco, September 16 (No. 3715); specimens large 
aaid fine. Near Plateado, Zacatecas, September 4 (No. 3740); smaller plants near 

Wot ho tea o a Bohaffiaeri mearfoana Davenport, Gard. and For. 4: 519, 1891. 

Itear Uonte ll&oebedo, Zacatecas, August 17 (No. 2262); also Bolafios, Jalisco, 
Se(pteo»h«r 10 to 10 (No. 2010). 

The "voa originally desmdbed by Poumwr,* from specimens collectod in the 

WWttteina of Son Migoid, Septmaber, 1876, by SohaflPuer, In June, 1890, Mr. G. C. 
oeQaetedi in wostmna Texas a specunens of a fern which Mr. Henry E. 

Oe^tr,! Am. a: «to. 


'Bnll. Bot. Soo. de France, 27: 828. 
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Seaton publibhed anil doacribed in Contributions from tho Umtod States National 
Herbarium as Notholaem nvalleyi, and in February, 1891, I published in the Botan¬ 
ical Gazette some observations on the same in comparison ’with Pringle’s No. 1864, 
from near Guadalajara, Mexico, 1888, in which I referred the latter to iV. neaUetfi as 
variety niexicana. Subsetiuently Dr.Underwood established the identity of Nealley’s 
plant with Schaflfner's, and the above result was published in my notes on Pringle’s 
ferns in Garden and Forest.^ I am not sure now that it is best to m.untain the 
variety, although the chavaoters which I pointed out In the Botanical Gazette sooiu- 
ingly continne to hold good, and the specimens which Dr. Bose has collected are 
fine examples of the form. 

Notholaeua einuata Kaiilf. Eunm. 135. 1821. 

On the rood between ColotLin and Bolaflos, .Jalisco, September 7 to 9 (No. 2824). 

PELLABA. 

Pellaea angnstifolia (H. B. K.) Baker, Syn. Fil. loO. 1868. Alloborus anffnaiifohus 
Pi’esl, Tent. Pterid. 152. 1836. Choilaulkeit aiu/uatifolia H. B. K. Nov. Gen. ot 
Sp.l; 21. 1815. 

Near Santa 'reresa, August 12 (No. 3416); Dolores, August 6 (No. 3366). Bits in 
envelope are part this, and iiart No. 1808 {P. rigiila). Above Oolonnis, loothills of 
Sierra Madro, State of Sinaloa, Jnly 19, form approaching variety oiniaatn Baker 
(Chellanthea cuneata Link) (No. 1809, a and b). Albo Santa ’reresa, Augufat 12 (No. 
2211 ill part, and in part specimens by mo marked a, b, and e), the form P. nmnjinala 
pgramldallH Baker. 

The series shows muoU variation and is an unusually interestiug oue. 

Pellaea cordata (C'av.) .J. Smith, Cat. Kew Ferns, 1. 1815. Pleria vortlala i%\\ 
Prael. 1801 : No 662. 1801. Allohorua cordaiun Presl, Tent. Pterid, 133. 1836. 

Near Plateado, Zacatecas, September 4 (No. 2795). 

The specimens show considerable variation in tin* shape of the piuuulc‘8, somo of 
the younger ones being distinctly cordate, aud older ones more like variety aagiltata. 
Pellaea niarglnata Baker, Syn. Fil. 151. 1868. 

Santa Teresa, August 12 (No. 2208). Prouds somewhat didtoul in outliue, and near 
normal forms of the species. Also between Dolores and Santa Gortnidis, 'Popic, 
August 7 (No. .3373). Plants very tall, approaching and perhaps best called vaiioty 
pyramidalh (Gheilanthea pyrmnldalia Fi^e), hut not pendent as is usual in that form. 
The specimens are elegant aud so dififereut in appearance from usual forms as almost 
to suggest a new species. 

Pellaea cigida. (Sw^) Hook. Sp. Fil. 2: 144. 1858. Pterla rigida Sw. Syn. Fil. 104. 
1806. 

Foothills, Sierra Modre, above Colomas, .Sinaloa, .July 19 (No. 1808). Small iilants 
and very pubesoeut. A part of this in envelope with No. 3U6. 

Pellaea seemanni Hook. Sp. Fil. 2; 141, U lU B. 1858. 

Between San Blaseito and Agnaoata, Tepte, August 5 (No. 3346), Dr. Bose’s 
specimens are oharacteristio of this very distinct species (so admirably represented 
by Hooker’s figure) and strengthen a suspicion which I have long held, that two 
distinct species have been referred to this name in our herbaria. 

Pellaea temifolia (Cav.) Fde, Gen. Fil. 129. 1850-52, PteHa ternifolia O'av. Piaeleot. 
1801 : No. 657. 1801. 

Near Plateado, September 4 (No. 2792); also near Santa Teresa^ Augnst 10 (No, 
8403), Specimens all good, but the latter espeoially fine. 


iVol.l,p.61. 


*VoL4,p.819, 
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PHEdOPTERTS. 

Phegopteiis radia Mett. I'il llort. Eips. 83. 1836. 

Near Santa Teresa, Augnat 12 (No. 2213). 

POLTPODIUM. 

Polypodlttm. aaguatifolium Sw. FI. Ind Oct. 3:1627. 1806. 

Foothills Sierr.a Madre, Sinaloa, near Oolomaa, July 16 (No. 1601); alao between 
Dolores and Santa tlortmdib, Tepio, Augnat 7 (No.2059). Sori irregulaily unisenal, 
but lamiua broad enough (i to ^ inch) for tjiie. 

Polypodium aureum L. Sp. PI 2:1087. 1753. 

Sierra Madre, west of Bolauos, Jaliseo, Soi>teuib(*r 1.5 to 17 (No. 2968). Small 
plants, scarcely, orders slightly,glaucous beneath, one joung state throe-lobed and 
fertile. Probably FCe’s t'Arysopfiiismentioned' us a dwuif loim withthii'e 
lobes vras founded on some buch specimen. Tht speciinon'i bhow free veinlets w ithni 
tlie areol.e and must bo considered as yonng plants of the species. With this is auothoi 
sheet, not numbered (stamped) and withont special data, but ticketed “No. 5c iiom 
Clniuniato. A-Dugeg.” It contains a single frond about 10 inches tall witii atermin.il 
lobe and tii e pairs of lateral ones, glancuus beii6.ith and wi tliont tree \ einlets. The 
specimen, theieforc, is the variety areolatum (H. B. K.) Baker. But a variety based 
on snch unsnlistautiul differences is a< arcely worth mam taming. 

Polypodinm fuifniaceum Sohleoht. Lninaoa, 5 : 607. 1830. 

Between Rosario and Colomas, July 1.1 (No. 1612). 

This is oiUMif the most interesting I’ohpodiums that I know of, on iiccouul oi’ the 
aiugiilarl.i beuntiful and varied scales with which the iionds au* c\er,\ whcio clothed. 
F. sUuncri Hook, resemlih's it i »‘rj much, but is li‘&& densely clothed with scales, and 
has a system of free voinlets, while those of the present speeies are fuikcd. 
Pol 3 rpodlum lanceolatum L. iSp. PL 2: 1082. 1753. 

Near Colotlan, August 29 (No. 3609). Weather-heateu, shrunken, small fiouds, 
but characteristic of this species. Also west of Bolanoa, 8epteuihor 16 (No, 3716), 
small ])lants, some fronds lobing slightly. 

Polypodium pectinatuin. L. 8p. PL 2: 1085. 1753. Non herb., nee anet, 

* Foothills Siena Madre, near Colomas, Sinaloa, .July 18 (No. 3201). 

I ijlaco the speeimeus here on account of the \ illous stipe and rachises, Imt the 
plants are small and might pass for P. elasticiim Rich., a species doubtfully distiuid. 
Both have forked \en.ition, with the lower puinin reduced, the other characters 
being eipially variable in both species, which appear to dilfer ouly in size. 
Pol 3 rpodium aubpetiolatum Hook, in Beuth. PL Ilartw. 51. 1810. 

Near Santa Teresa, August 13 (No. 2203). 

Polsrpodiumthysanolepis A. Br.; Klotzach, Linnaea, 20; .392. 1817. 

West of BolaTms, September 16 (No, 3710); Sierra Madre, Zacatecas, August 18 
(No. 23JM})—all very small, young plants. Alsonear I’lateado, September 1 (No. 2797), 
plants more mature. 

PTEBIS. 

Pteria aq.u£Ilna lajauginoBa (Bovy) Hook. Sp. Fil. 2; 196. 1838. PUm lanitt/hiosa 
Bory; Willd. Sp. PL S; 4(®, 1810. 

Near Santa Teresa, August 12 (No. 22X2). 

WOODSIA. 

Woodaia mezioaiia Fe^, 7*^ Mem. 66, t. Jd, ///«. J- 7. 1851-1837. 

West of Bolaaos, September 16 (No. 3719); specimens narrow and slender. Also a 
larger form fhmi near Plateado, Zacateoa-s, September 4 (No. 279(1). 

'■ Baker, Syn. Fil. 3i7. 
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Fourmer cites liobeit Brown' for tbis specie** ami t^ives it as a synonym for IT. 
molli-yJ. Smitli, as does Hemsley- also; but the juarked diflcien* o in the struc¬ 
ture of the involucres is of itself aaulhciently good ihaiacter to separate the two— 
TT, meaicana and IF. nioUia —ulisolutelj. 

WOODWAEDIA. 

Woodwardia radicaus J. E. Smith, Mem. Acad. Toi. 5: 112, 1793. 

Near Santa Teresa, August 12 (No 2214). The Ameiicaii forms <if this species have 
been considered as distinct species, or at least as varietal, hut theie apjioars to he 
no really good reason lor separating them from the Euioiieau. 

A PEOPOSED BEAERAEGEMENT OF THE SUBORDER AGAVEAE. 

The accepted distinctions separating Agave and its allies are not 
altogether satisfactory. 

I am led to propose the following anangeuient utter a study extend¬ 
ing over several years. Besides the National Ilerbarium, I have had 
almost daily access to the rich collections of the Washington Botanical 
Garden, as well as four months’ stud.v in Mevico, where I had an opjior- 
tunity of seeing thousands of these plants growing under their natural 
conditions. In this connection I ought to state that I brought back 9S 
specimens for the herbarium and 40 living plants, more than half of 
the species represented by the latter being new to cultivation, lu 
Mexico I had great difficulty in determining the genus to which a num¬ 
ber of my plants of this group belonged. For instance, I found that 
Poliautbes was said to have a “lax simple sjnke,” Proebuyauthes a 
“lax raceme,” and Bravoaau “inflorescence lajily spicato or racemose.’’ 
Prochnyimthes was found, however, with nearly ses.sile flowers, while 
Poliautbes has often shortly pediceled flowers or even a paniculate 
inflorescence. In fact, there is no difference in the inflorescence of 
these three geneia; the roots, stems, leaves, are also all on the same 
plan, and the habit and habitat are similar. The only grounds flm 
generic separation lie in the perianth, and I have sometimes felt that 
these were not sufficient. Indeed, any such distiiictiou seems to break 
down between the first and last. The close relationship of these three 
genera has been observed by others. Mr. Baker arranged them one 
after the other, although he has not brought out clearly the real difler- 
ence that e.xists between them, and places Prochnyanthes between 
Polianthes and Bravoa. It must be remembered, however, that most 
of the si>ecies have heretofore been known only ffiom single specimens. 
The point at which my results seem to differ most from those of others 
is in the placing of the herbaceous species of Agave neai‘er the above 
than to Agave proper. It is remarkable that the herbaceous Agaves 
have not been united into an independent genus before. 

It is true that single species, four iu all, have been made the types 
of as many distinct genera, but the peculiar aud uniform group com¬ 
posed of some 16 species has not been segregated. The relationships 


' In Wall. ri. Aaiat. EoiT. 1:42. 


^ Biol. Cent. Am. 3; 695. 
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of these species, however, have uot beeu uuobseuvecl.’ Some ]\[aiifredas 
(at least oue) have been described as Poliauthes, and two Agaves 
{§ Manfreda) have been called ^L. ^oUanthoides, Baker has also called 
attention to their close relationship with Poliauthes and Bravoa. I 
find that, except in the flowers, these herbaceous Agaves have all their 
relationships with Poliauthes and its allies, which they resemble, 
namely, in their herbaceous habit, their biilbose base appearing aii- 
naally from thickened rootstocks, their short-lived leaves, and their 
inflorescence. They differ from Poliauthes in having their flowers soli¬ 
tary instead of in twos, but in this respect they agree with one or two 
reputed species of Bravoa (71. singulijiora and 71. demijlora). I have 
studied seedlings of only one species, hut have no doubt that the 
development of all is similar. lu the species studied a true bulb was 
formed the flrst year. lu the case of several species which I colhmted 
in Mexico I found that the flowering stalks came from bulbs crowning 
short rootstocks. In the case of Agave a true caudex is developed 
the flrst year, which persists throughout the life of the plant. 

Unfortunately little attention has beeu paid by collectors to those 
imrts of the plant which giow beneath the surface of the ground, and 
as a result many erroneous statements have crept into ])rint. Por 
instance, in the original description of Prochnyaiillies it is stated that 
it has a “ shoi t. thick, erect bract-covered caudex,’* and in another part 
of the same description it is said to have a short caudex covered 
with broad clasping leaves,” while Bravoa is said to have the “ root- 
stuck tuberous’’ and some species to have the “tubers oblong, with 
tunics slitting into flue Ubers at the top,” etc. 

In Mexico, where 1 examined many specimens, I found practically 
the same structure in the ground parts of Bravoa, Prochnyanthes, 
Poliauthes, and Agave § Manfreda. A description of Prochnyanthes 
is a description of all the others except in some minor details. In this 
genus I found: 

(1) That the rootstock is small and covered with small bracts. (In 
some species of Agave this rootstock becomes of great size, and it is 
that which furnishes much of the amole of the Mexicans.) 

(2) That from the rootstock descend a number of sinudle-shaped 
fleshy roots, 

(3) That the rootstock is crowned by a well developed tuber with 
regularly concentric layers, and the top of the tuber crowned with a 
clnster of flbera, which are the remainB of the old leaves, 

’ H&rtweg (Trana. Hort. tSoo, 3: H7,1848) speaks of one of these plauls as follows; 
^'The soap plant, Agave eaponaria, was found throwing np its flower stem like a 
tuberose, to which, in fact, it bears much resemblance.” 


153 


Tlie following table shows the more recent treatments of thit 


subfamily: 


J urioits atrangnuentb of Aqaveae. 


lietitliam .uid Uookci, 
IbbJ 

Fax in Euglr i ana Prantl, 
1887. , 

I'ftTvPi. 18s8 

PiojxKed arrangement 
1890 

roliaiithes 

! 1 
1 Ri .i\ oa 1 

PohantUes. 


IJiavoa. 

Pohanthvs 

Procbn\anlbe-. (I'S?) 
Btaioa 1 

PioLhnjantbea. 
jPolianthea 
[Braooa 

nes<hoiiieii.i . 

Bescboineiia __ 

Beschornena 

I)or3 antbas. 

1 

1 

P8eu(lobia\oa (lielow) 
fManfrcda (1886). 
jAhberfia (1882). 
\LeiehUinia (1803). 
{Delphinoa (1897) 

Agave . 

Agave. 

fAg.i\e. ' "I 

(Jlflg/'x’iia 

Agave 

Fuitn.ivii . 

1 

Uorjaiitlies.j 

Fniorae.i . 

noi\anthcs . 

FiiKiao.i . 

Fiiicraea 

Upacbomeria 

nin>aiitbes 


In the accr*npanying key Furcraea, Beschorneria, and Doryanthes 
are onaitted, as it is my desire here to bring out the difference between 
Manfreda and its ullies- 


KCY TO MANKUEUA. AND RKLATBT) GKNCUA. 

A. Planthta forming thejiral year true bulbs; plants appearing annually from bulbs irhieh 

crown more or leas thicktncd rooMochs; dying down annually ; Ivtins comparatii'vly 
thin, neithei apine-edged nor bpine-itoinled ; injlorescenee a simple lax raceme or spile; 
lloweiing annually. 

B. Flowers noniuilly injiaiis; perianth always lurred; filaments equal, not foldeilin the 

bud : anihers included. 

C. rerianih not abruj/tly curved or dilated at the middle; stamens inserted far above the 

curve in thepei lanth tube {with some cm eptions); filaments mostly very short; ovary 
usually free at the apex. 

Poliaathes L. Buavoa Llii\ . »Si Lex. 

CJC. Perianth abrupth; dilated aud curred at the middle; stamenb inserted below the curve 
in the perianth tube; filamenth longei' than in the last. 

Frockayauthes "Wats. 

Hardly to be distingulsbtsd from Polianthea oxcept ia the xieriautb. 

BB. Flowers (normal) always solitary; stameua folded in the bud. 

D. Stamens included; Inflorescence dense. 

Pseudobravoa (Bravoa m small part). 

DD. Stamens exserted; inflorescence open. 

Manfreda SaJisb. emeuded (Agave $ Manfreda). 

a. Perianth straight. ^ 

Subgenna Eumanfreda, 

b. Perianth strongly Qiuvcd, 

Bnbgenns Preudomai^fbeda. 

22U4-3 
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AA. rianlhts forming the first year a dUiinot candex; jilanta jtcrsisiing from yrar to year 
and haring a more or less distinct shut; learei per bis ting for aercrat, often many^ 
years, usually thick, fleshy, spiny-edged, the ajiines 2 >ointed ; infloreaoinre either a 
dense cylindrical spike with flowers normally in twos or a large panicle with can- 
delabra-lihe branchea; flowering uanally after a long inti real of growth, aome- 
timea but once, in other species ocoasioHaUy, in one annually; perianth tube 
straight; atamens folded in bud. 

Agave (for the most i>art). 

The genera aa here received may be noted aa follows: 



I'm. 7_Flowers of PoUaiitlicb tubdosa, uatural 

w/o. 



T?m, 8—of J’ulutnthea up., 
Uiituiiil Hi/e. 


Folianthes L. 8p. PI. 1; .‘IKJ. 1753. . Fjoiikk.s 7 (o 9. 

Type, P, tuberosa L. 

P. inheroaa hsva been cultivated for four hundred years, and the real htiuio of the 

Bpcclos is unknown. Jt has bet-n assigned bolh 
to Asia and America. Linna’iis says, in Species 
Phmtanim, "Habitat in India." Its allie.s arc 
mostly Mexican, althongh it does not seem io 
have bad its origin in any of the wild species 
known to me. It has also been reported from 
n»e higher Andos of Sonth America. To Poli- 
anthos 1 would refer 

Bkavoa lilav. i!c Lox. (for moat part; Nov. 
A’’eg. Desc. fasc. 1; 6. 1824. 

Fiuurb 10. 

TypoofthogenxiB, Braroa 
geminlflora Lex. in Llav. & 

Lex., 1. c. 

Braroa gcmlniflora is qn ite 
nnlike P. tuberosa in its 
shoi t, iwl, cylindrical peri* 
antb tuhe, and wore tbesc 
spec 1 p8 the only repiesenfca- 
tives of these genera the 
two might be kept distinct. 

Taking into consideratiou 
other species, however, I 
can not llud any chavaoter 
or group of characters by 

The best character which I find to soparato the 




Fig. 9,—FIqwpfb of Fidianthes sp., nat¬ 
ural 8l»*. 

which they can be distingnisbed. 


Fjo. 10.—FlDWpra of 
Biavoa (fcmmiflora, 
naf uml air.e. 


Beveral species of this group is the degroe of elongation and the manner of the bend- 



Contr Nat H=rb, Vol 'J 


Plate XVIII. 



PSEUDOBRAVOA DENSIFLORA iRobinson fic Ferrmld) Rose 
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mf^ of tbt‘ tube, but this throws P. luhiro^n and />. f/eminiJ1ot a into the fiauio Bnl)t>roni>. 
Afa 1 understand tho genus, it is conipobed of 9 or 10 siiocies. 

Prochiiyanthes Wats. Pi Of. Am. Acad. 22 : 457. li!N7. PktI'kic 11. 

Type of genus, P. riridi'^cenh Walt.., 1. o. 

Tliis genus was established by Dr. Sereuo Watson in 18ii7 iiiiou xdantf. brought 
hack by Dr. Edward Palmer from near Guadalajara. The species has been suii- 




Fh. U.—Plowuia ot Viuohniianilies «t/idtfsce«T, 
ii.itur.ii hi/i. 

posed to be known only from this region. I fonnd 
it to be xeiy common, however, in the Sierra 
Madi»‘, and sitcciiuens were 
brought hack from tlie Tern- 
torio do Tejiie and the Kt)ite.s 
of Durango, Zacatecas, and 
.lalisfo. Thei-e specimens 

show considerable dep.irtures from tlio type, but I have been com¬ 
pelled to consider them all as forms of a widely varying species. 
Living spi-oimens were brought home, and these are the lirst 
which have been leimrted in cnltivation. 

Paeudobravoa E<»se, gen. nov. Platb XVIII. 

Type, Jiravoa densiftora Robinson A Keruald, Proc. Ann Acad. 30: 
122. 18il4. 

'I’he genus dift'ers from Bravoa and Poliauthes in its short, dense 
spike of flowers, which aro solitary iu the axils of long-atteuualo 
bracts. TLe flowers are yellow, very long funuel form, at firat 
erect, becoming somewhat curved, but never abruptly bent or 
abruptly dilated. Stamens inserted high up in 
the tube; anthers included. Low, nearly acaules- 
cent i>lnnt8 with loosely coated balh.s, the root- 
btoeks A cry small or Avanting. Tho only species 
is I’beiidoJmi voa dtnaiflora Robinson «fe Fernald). 

Maufreda Salisb. Gen. PL Fragui, 78. 18^6. 

PlGUUKS 12 TO 14. 

Ty]»e of tbe genus, Jlunfrcda Hn/initM (L.) Sallsb. 1. o. Jffave 
virginica L. Sp. PI. 1; 323. 1753. 

This geuu.s was established by Salisbury in 1866, but has never 
come into use. There has been, however, a quite general agree- 
luuut that these species form a A'ery unique section of Agave, Baker says, in speak¬ 
ing of Manfreda: ‘‘These form a very distinct group, worthy, 1 think, of 


Fill. 13.—'Maiifieda 
sei'Ulmg, naturul 

S1.£C. 



Flo 14—Manfreds 
bulb, cross seo- 
tiun—settle of 3. 
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«Sm. 


into a sub#>enns, in whifli habit and leaf 
ehiiracters and short life duration run par¬ 
allel with a well-marked distinctive type 
of inflorescence.” It may bo questioned 
whether these i haraoters may not prop¬ 
erly be considered generic. I’hei c are i‘er- 
tainly no equally good grounds for keep¬ 
ing Brnvoa or I'rochnyanthes from Poli- 
antbes. Added to those olmraetors are the 
peculiar rootstock and bulb of Poliantbes 
and its allies. 

Baker rocogni/os 12 specie . in Agave $ 
Manfreda, but this number will hi' doubled 
when Mexico has been bettor explored. 
Agave Li. Sp. PI. 1:323. 1753. 

FjGrBBS 15, 16. 

Tyiie, J. ttnierioana L., 1. c, 

Linmens gave four species of Agave in 
the lirst edition of the Species I’hmlarum, 
of wbioh two are heio of interest, viz, J. 
amrrU-ana and virglnlca. The former 
is to be taken as the type of the genus. 
Liuiueiis says: “Habitat America cali- 
diore.” 

Known speoios more than IfM), 

The foUowiug otlicv general have 
been taken out of A gave, but ap¬ 
pear to be ideutical with Manfreda: 

ALiiiBUTiA Marion, Hev. llort. Bouch. 
RhAne, November, 1882. 

Type, -1. intermedia Marion, 1. c. 

This is also Agave ulihertii Baker, Gard. 
Chron. N. S. 19: 176, 1883. 

LKicmujsiA Eo8H,l)olect. Som.Panorm. 
48. 1893. 

Type, Agave jirofiiberane Engelm. in 
Bilker, llaudbook Aniuryll. 197, 1888. 

Wo have a duplicate in the National 
I lorbariiim. This form, of course, should 
< onie out of Agave j but I sliould not sepa¬ 
rate it from Manfredu, for I do not I'on- 
.sidi'T the slight projection of the ovary 
into the perianth tube of snllioient im¬ 
portance to base a genus upon. This 
character is of no value in Poliantbes. 
Other sx)ecieB of 
Manfreda prob¬ 
ably possess the 
same ohoracter. 

The hmit of Agave 
maculoea has a 
slender heafc, but 
I am not sure 
whether or not it 
is free from the 
perianth. 



Fio. IQ.—Agave seedling, 
natural size. 
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Dklphinoa Rosa, Boll. K. Orto r.ot.. Palevm 1:117. 1897. 

Typt*, D. iiracilUma lio-as, 1. 1 *. 

Tills ia also Agave pniosina Roliiiison «5c, (Tiveinnan, I’roc, Am. Acad. 29 : 393. 1891. 

The above genua was described as having the lower llowcrs in pairs while the 
n}»^>cr ones are solitary. 

SYNOPSIS OP THE NORTH AlffERICAN SPECIES OF NISSOLIA. 

The genus Nissolia was established by Jacquiu in 1760 (Enum. PI. 
Oaiib. 7). 

In 1825 A. De Candolle (Prodr. 2:257 to 259) monographed the genus, 
describing seventeen species. Of these, however, only three belonged 
to the genus Nissolia proper, viz, N./ruticom, N. hh’sutUj and If. raoe- 
onosa, the latter two being there described for the first time. 

In 1859 G. Bentham (in Mart. FI. Bras. 15, pt. 1, pp. 7G, 77) reduced 
these three to Jacquin’s original N.fruticom, aud in addition described 
the siiecies If, platycarpa. 

Previously to Bentham, Dr. Q-ray (in 1852) and Dr. Torrey (in 1859) 
had each described a species under Ohaetoculyx. 

In 1861 (Journ. Linn. Soc. 5:25, 26) Dr. Gray transferred these two 
species to Nissolia, recognizing four in all, viz, N. fniiiaosa, If, platy- 
carpa^ N. wisUzeni, and iV'. sohottii. 

In the Biologia Centrali-Americana Mr. Ilerasley lists five species, 
one being without specific name, aud the specific name hirsuta being 
twice used on different authority. On the same page X schottii and 
N, KisUzeni are retained iu Chaetocalyx. 

Later, Watson described two additional species from Mexico, \uz, 
m,plntycalyx and X, (‘onferti fora. All the above species except X. race- 
mosa have been reported from Mexico. X. hirauta, which was suppressed 
by both Bentham and Gray, appears to be distinct from If, frwfieosa, 
to which they referred it. The type came from Guanajaato, Mexico, 
and I have recently had specimens from the type locality. X. con/erti- 
flora^ it seems, should be referred to this species. X. setosa Brandegee^ 
and X. confertijiora laxior Robinson are other names which have recently 
been published. The species are difficult to recognize, but the following 
key seems to separate them fairly well: 

EXPLANATION OF FIGURES. 

Ill all the following figures (Nos. 17 to 27) the same letter applies to the same part. 
Thus, fig. a is always the legume; fig. 7», the flower; fig. c, the banner; fig. d, the 
wing; fig. e, the keel; llg. f, the stamens; fig. g, the ovary. The fnut is natural 
size; the flowers and flower parts are oularged twice. Fig. 17, K, xvialiseni, is mode 
from a specimen collected by C. G. Pringle near Ohihualma in 1885 (No. 618). Fig. 18, 
X. aeliofiii, is made Ixoru a specimen collected by C. G. Pringle near Altar, Sonora, in 
August, 189f. Fig. 19, A’’, platycalgjr, is made from a duplicate typo. Fig. 20, A^. 
pringlei, is made from the type specimen. Fig. 21, N, direrBifolia, is made from the 
type specimen. Fig. 22, A', hirauta, is made from specimens oolleotod by Mr. C, G. 
Pringle neat Cuernavaca in 1886 (No. 6395). Fig, 23, X. dodgai, is made firom speet- 


* Proo. Cal. Acad. ser. 2,3; 127. 1891, 
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im ii*, (olleoted by Mi. near Monter«‘\ ui IS^'l (Xo. Ifllb Fit;. 24 , X.mulHflora, 

isni.ule tiom tin* *11)6(1111011 Fig. 2 >, V. lunor, is made Irom duplicate t^pe. 
Fig. 2 d, X i>(huui, i*. in.idi* fioiii spec linens colloi ted by Mr. C. G, Pringle in the 
\alloj of Oax.ua in IMU (Ko IntO). Fi«. 27 , X. finhooaa, is taken fiom Ilookei’s 
Iioiics, vnl, d, No. r»*ty. 

KEY TO XIsSOLIA. 

a. Stems j>ro8irate, meping. 

N.39olia wlsliaeni Gray, Journ Linn.Knc.S: 25. 1861. Chaitocahjr lehli^enl <.iT,\y, 

Pl.’SVright I;."!. 1*<52. J’k.i're 17. 

This species has a wide distribution, evtending fioin .Vii/ona and New Mexico to 
f'ential Mexn o. I (ollect(*d it in the States of Fiii.xugo and Zacatecas in 1897, 
fiom which, so tar as 1 can leain, this is the first tune it has been leported. 

spetinuiH t.ramine/i — 

United States; 

Arizona, Hiiachnca Mountains, September, 18^2, .7. O’. Jemman (No. 2(I()S). 
New Mexico,-, V. fTrights 18.51 (No. 1007). 



Mexico: 


Fli 17 .—Xigwfia « i'ilizt n 1 . 


State of Chihuahua, hills and ]dains near Chihnahiia, V. G. Pringle, .Time to 
-Viignst, 18>w (No. 618). 

State of Sau Luis Potosi. chiefly in the region of San Luis Potosi, 22- north 
latitude, altitude 6,tip0 to 8,000 feet, C. C. Parrg and Edirard Palmer, 1878 
(No, 133;. 

State of Durango, J. N". Ilote, August 11 .nid 15, 1898 (Noa. 2278 to 2298). 

State of Zacateeiis, near Monte Escobedo, J. X. Pose, August 27, 1897 (No. 
2651). 


aa, «Stm8 climhing or tieiyiing. 


b. Ptwirers all in small rertieillaie clnaiera. 


c, Sigle terminal ; legume vnth lie apex of wing acute or acutish. 

d. Calgx glabrous without, sonieilnies setose. 


NiwwiIJa sohofttii (Torr.) Gray, .loam. Linn. Soe, 5:26. 1861. Chaetocalyx schottii 
Torr. Bot. Mex. Bound. 56, f. IS, 1839. Figure 18. 

The type was collected by Schott at Sierra Verde, Arroyo de log Samotns, 
Sonora.'* 

This species seems to be oontinwl to northwestern Mexioo, extending into southern 
Atixona. specimens so named from farther eabt are to be referred elsewhere, I 



loO 

litX’ie not been able to sep.u ate Vjsso/m s/tosn llraucbj’ee, the 2 *»ea* n< e or .ibseuce ot 
jellon feotcO on the (alw bi ing xer\ vaiiable. 

sptcmtns (juniuntd — 

LTnited States: 

Aiizonn, Santa Catalina Monntains, < (r. Prinqlp, Aininsr ", 18S1 
Mexioo- 

.st.ite ot Sonora, by stieama near Utar, G. Pnttffh, Angust 26, Gnax- 

msiisf Dr. Eduard Palmir, l'^7 lAo. 170); Alamos. Dr. I dirard Palmtr,f>e})- 
tomber Ifi to 30, 1800 (Xo OSS'!. 

Lower California, San Pedio, f. S. Ihandigee, Oitobei 30. 1800 (No 140b 

State of Cbibnahna, south west ei n part. Dr. Eduard Pahiur, August to Novi in 
bei, 18S“) iXos. “>7 and 113). 




Tio IS — Amditt‘•r/iortii 

<bl i tilyi softlyjpubtsrcut without. 

o. ( aljjs broadly canijiattulah; hanntr (uneute at hast. 

NissoUa platycalyx Wats. Pioo Ain Arad. 17:3U, 18^2. PicrnE 10. 

TLib siiecies is known only fioin Dr Ildnard Paliinn’s ty^ie speeiniens collected in 
the mountains east ot Sal¬ 
tillo, 1880 (No. 248 in part). 

With this bpocies was col¬ 
lected a second one, which 
was distributed nudir the 
same number. This will be 
found referred to below un¬ 
der the name of X. dodyii. 

We ha\e a duplicate tjpe 
(Type No. 293) in the Na¬ 
tional rierbarinm. 

ee, Calyx narrower, tubular; 
banner rounded at base. 

f. Leaves dull green, lanceolate 
often aeutish, 

Nissolia pringlei Eosc. sp. 
nov. FiucRK 20. 

Probably a climbings ine ; Fig. —Kuaiixaptatyealitx. 

leaflets 5, lanceolate to ob¬ 
long, rounded at base, acute or obtuse at apex, long-apicnlate, nearly or quite glab¬ 
rous, pale green, rather thin in texture, 25 mra. or less long; calyx tubular, puboa- 



‘Proc.Cal. Acad.t>eT.2,3:127. 1891. 
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(ent TNiilioiiT iIh tnlK i litfl 
retth tttib shoittr th ni lli« 

lOMititl inilHifpnt tin npiK 1 



\ mible in onthne, nsmlh 
bi'iC rtnuided oi n tnsi it 


o\tr 2 nnn tiniunte bt t\rpeii the blitoim 

nhv tube pi t il>. ])nbescfiit witbonf 2 oi 

1 n (I poi ti u itutL 

( ollected l)^ Mi CGI ruigb lu tbi 
lilt i I nl ilia Mrniiitams “^tati ot 
Cbibnabiia ^cptunbei 15, I'^So ^^o 
>J4) rhiis spitinunms ilistributid 
IS \ sdiiitii iioiii T\bi(b sptina it 
tilth rs in its pnbcsoi lit iih\ slioit 
I iliv teitb (litleitnfc loliagp, etc 
lln t\pi IS in the A itioiml Her 
h uiiiin 


Ifisaoha diveisifolia Rose ap iio\ 

1 iL LI r 21 

A twiuiug sbiiib, b iflcts 5 ^el\ 
imintbtl m coni iti i iiel\ inncste, it 

ibo\ t 
Cll\ V 


sboitU obbm 

ipf\ ilwiis ipit nl itc ^libioiis 111(1 ‘•lulling 
iiearH ^lilnous bcneitli soinewhit tbicl isb in t< vtnie 12 to IH mm lon^ 
pube«neiit without inch sttost, to 
bill VI, becoimn^ aouiewb it < imp inn 
Hte in ige *’ little over 2 iiini bni», 
truni ate betw een the sboit (b ss tli in 
2 lum long) blitorm teetli toiolli 
jellowrtingevl vrilbreil the outer lobes 
pnbesdnt, binnci s nun long in 
eluding the cliw {2 inm ]on_l not 
aniicnlite at b isi atiough rttnst it 
apex legume 2 inni or iiioie lon^, 2 
or 1 jointed, the nppti and winged 
portion wute 

C ollecti d b\ Ml I tx Pnnglt about li 

Tebnwau, 'ititi ot rutbli, Angust 

and Septembei, l''97(No bflG), and distributed under in untenable specihc name 
ft aomeiihai <1ot‘ial hqumi nilhilu uinq ohiiiti, o> }ounded ai npex 

g / loMeis 1(71/fcwoR (tub/// »HM long (oinlla'" mm lonq) 

Nxasolia hizsuta D( Prodr 2 257 1825 \i<3soha conJeiUfiotuVf xtB Pioc Am 

Acad 21 421 1886 riGURii 22 




**pfcimeH» examined — 

Mexu o 

btatc of Jalifaco, near Colotlin, 7 X Row, September 6, 1897 (No 2813) 
BolaBts, J A’’ Rose, Septemlierd 1897 (No 2852), bviianco, neir Guidili 
jara, f G Ptmgle, JnU 25, 1891 (\o 5421), bairaiioi of Teqmli, C G 
Pringle, October, 1883 (No 54216) Tequila, H? J diiard Palmei, August, 
September, 1886 (No 3^) 

^tateof Zacatecas, Sau. Juan Capistrano, T N Rose August 20,1897 (No 3641) 

State of Durango, J, X Rose, August 15,189? (No 2301) 

State of Moreloa, near Cuernavaca, altitude 3,000 leet, ( a, Pringle, July 24 
September 16,1896 (No 6396) 

State of Sinaloa, Culiaoun, Di, Einttri Palmer, August 27 to September 15, 
1891 (No 1496) 
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‘'t itc of Oixici roinolliii C tiinn altitude 3 ifiO f( et ( (t PtitKih Tuh 17, 
l^‘17 (No 7It 7 

Stat( of Gnm ijuato Iiot J Png', ls’11 

State of Cliihn iliui Sm To^e, sontliu cstein par < f si ite 71i 7 hi aid lahnti, 
\u>,nst to \()\oral)oi (N > i2) 


gg. rioicets laigei (cnhfr inm oi mn< Ion/ coiolla iiiitfh 7ne/n than in Iht Jait) 
h (. alyt and]}od seio’ie jiod alio i 11 / pnhesinit 


Nissolia dodgei Eose, sp u»^ 1 it i nn J"* 

steins (limliing hmh i iiiesi < nl, leitlits «Ihpti il oblong oi neirh oibiciilii, 



Ji — \ I art t hi kuta 


some'ffbatf ilcite 2(m long stionglj 
pubescent 2 oi 3 seetb d the b isil 
portion beiringscatteii dyeilon seti 
tbe bioail expmibtl wing nbtu''e at 
apex 

^piitineni eiainined — 


soinewbat apiLulitt, piibesi cut on both sur 
flees, 1 to 2 nn long, flower^ numerous on 
slenibi pi (heels yellowish ItolOuim long, 
lahx spiistU Hetosi, its teeth filiform, more 
thin hill the h iigth ot the tub*, h gume 



Til ‘’3 —1 Imi 


Mexico 


Stitc ol foahuili mountains eist of Siltillo Th rdnatd PuZmej, 18&0 (ho 
2fb input), m u Monteiey, (/i((»/(s/i Podi/i Mii 1^91 (Jto ISll 


Nissolia multifloia Rose, sp nov 

Sttnib (limbing, pubehcenf, leiflets 
slightlj toiilite at bise lounded at 
apex indwith i shuder apiculation, 
10 to lb ram long, somt w h it pubes 
eeut, flowers nnuieroub m the axils 
oi the leivts, xellow ov purplish, 
cal\ X nr arh glabrous, 1 miu long, not 
setose, tinncite bitwten the lobes, 
eil\x teeth falilorni nc irl> eqnal to 
the kngth of the r ihx tiibt, ontei 
petals pnhesient ind (ihate on the 
margins loaeioloied, ovary pubes 
cent, 2 or 3 ovnled, legume 2 5 mm 
long including thi hrotd obtuse 
wing 

Collected by C G PimgleC'To 6001) 
feet, Noxemhei 2 >, 1894 


rii.tpr 24 

1, oibidilar or shoitl^ obloug, ioand(>d or 



Tta 21 —\i foha muli^flora 


Mount Alban, ne ir Oaxaca, alUtude 9,800 



IG2 


n I (iniet Jintit- ',ep(>1-y lomu) tluDi thr fiihn. 

Nissolia laxioi i liitluD'ioii i I'hsi', 'Si’^toha t unh rlirim a latioi liol)iiison, I’loi Am, 
A« ul 29 - ir*. ri<-t i.r. ii 5 . 

Vpp ireiitl\ a yood sptHiei. It is oiil\ lvii<»«ii lioiii Ilu' hpo rolleftioii and tlio 
fi mr Is still nnkiioAv ii 

Colliitvd 1)\ Ml. (> Pimyli' in a Itiir.inca noai lieltiam, Stale of .Jalisco, .June 
Is*!.! ' No. l.>7*l . 

bl>, (oi ahiai/'^) in )iakf(l)a(emt'^: <ahjx1tetli wuill. 

k Cahf) ii UHiait tilth 'small luiiii) tedh. 


Nissoha giiatemalensis Ifosi*. sp. no\. 

I'lob.ilih .isliiubb,\ \iiie; tbe youngei ]».arts soniewbnt jnibeseont: li'allets kmceo- 
lati* lonniU'd •irb.'isi*. sliyhtly t.ipeiing but olitnse .it api \, iiiiiflonatc, glabions 
.iboMM.It le.i'-t 111 aye I. pubcnilont beneatli; llowers iii lafeiiics; cal.\^ small, ll to 
2." 111111 luny, ti mu ate w ith sm.ill linc.ir ti elh iiiiu li shoitor Ilian the tube, boeoiiiiny 

neirl\ yl.ibums; pods on slender stipes twu e as 
loiiy as the calyx,.!." niin. lony, the ternimal wing 
acute. 

Collected in (Jn.iteinala by .‘button Hayes, neai 
Ilsquintl.i, Noi ember, IMJO (specimen in lleib. 
fiiaj I .uulbj lleMle<i Tai\. near Cu.ijiiiii(Uilapa, 
ill I'ltin, and distributed h\ .Tohii Donntdl Smith 
as No, (1112. 

Ws.. Cahji iiol innx ale; mill tiuinif alar. 

1 f/u tuminal ii iiu/o/fi ailohta'x. Miiiian spines. 

Ik. 2*> —Nissolia nelsoni Rose, sp. nov. Fitii ui: 2li. 

.vhvnbby sine eliiiibing 30 to 4.j dm. liiyb, gla¬ 
brous or yonuyei paits piilieseenl: It .v\ os la rye; lealiets nearly glabrous in aye, 
os.il to tdjoi ate, rounded oi acute .it .ipa\, broadly ciineato or rounded at b.ise, 2.."» 
to 7.5 cm. louy, 10 to 36 iiim bio,id; lloweis hi torniinal or avillar\ rat cme>. 1." to 25 
ini. lony infnut; e.ily\ enp-sh.iped, limn.long, puberulent, tbe iiumite leetb tii- 
anyiil.ii; corolla (I umi. long, palo .s el- 



low; banner oihicular, hori/uiital, ri- 
Tiise; o%ai> pnlieMent; fruit 2 or 3 
iointeil, the upper .joiut broadly w tnged, 
ohtiise, IS tt) 2,5 Him. long, b to 10 cm. 
broad. 

Colh cted by Mr. Ik W, Nelson fiom 
the V.illej of Oaxaca. September 2(1, 
ISlU (No. 1260>; by Mr. <k (J, Pringle, 
May 10 and August 17, IbOt (No. tdtUl; 
and by Mr. E. W. Nelson near Tuxtla, 
Sr.ite of Chiapas, September 1 to 8,1893 
(No.30*!d). It is proliahlj, aldo, Bonr- 
gi'un's No. 1477, collectml in the \ alley 
of Cordova. 



Fia. 20 —Xtatoha nel'.oni. 


Pbiweiing sjieeimens collected by 


Her. Lucius C. Smith at Coldcron, San. Joan del Estado, .luue, 1894, and by Mr, 
Henry E. Seaton near Cordoba, Angnst, 1891. have eoniewhat diD'erent loaves and 


suggest Ak frut’m'ia. Better material may show that they belong elsewhere. 

This siiecieH ditters from y.fruUcoea in the hhape of the lealiets, and in the calyx 
and fruit. 



11 ftthiinnl tnnii ()i Irml arnh ; South imnioan pedi . 


Nissolia fi utico'sa Iliium 1*1 27. 17()0. \7'.s«/(r/ tiunno'-a IK'. l’ro«li. 

2''2~~. 1 ri(l<‘llentli ) FhiCul 27, 

I set 11 no antheutn allv luunetl “-pet tiiions ol this bpeeu s Init if tlio illnsti.i- 

tioii in Hooker's leones iwliuli in ]).nt is heio lepioiliici ilj ,ni«l the one in Flora 
iiiasilien-'isaie ooiioctall our iloMi.m 
iiiateiial is to be e\< lulled. JV. hi) siih- 
ilo)a\>C., U8nall,\ leli tied as a h,\ non\ iii 
ul this sjteciPS, is to hi ifsiori d to spe 
cifie lank 1 ruitiii.> spis miens col¬ 
let tt d 1>> IVndler in \ ein /iiela in Isht 
and llsos vNo. l‘)4 1 and iioiY in lltib 
Giay ansMir this sperns hettci thin 
amlliinu else nhitli 1 lia\e si eii 

t X« t 111 MN slTl ins 

Nissolia platycaipa llentli in Mint, 
ri. Bras 15, pt. 1:77. l«r>)» 

Ih iM nothet n able to place this ;Mevi- 
caii sjiecic', on ing to the very meaner 
ilosiliplioii. III. Graj thought it tras the same as V. iridhtni, and in the Biologia 
It is stated to be the same as JS". ^chnttn. Mi. Ilemsley snggists that it is the same 
IS I’.ilniu's >n. 2bs, in pair, for which I have proposed the name X. dodi/ei. 

I he type of the species is (’onlter's jdant from Ziina])nn, St.ite of Hidalgo, and 
heiue widel;y sepaiated Innn Palnur’s locality in Co.ihnila -V jytaipi'iirpu is de- 
ciibed ns liaMiia the finir one-nei \ ed, and lu this ichpeu ditieis fioiii all the spei ies 
which I ]ia\e sci n. 

Nissoha ' 1 sp. 

P ilmi 1 s 2\o 7. Uoni A< annico. h.is niin h the appeaianre of tlii8 genns, althonLih 
the spot linens do not i onionii to any of the .ibove desi iijitions. 

NOTES ON ETJTACEAE. 

Til The notes on tlii.s order published esirlier in this volume' the 
following are to be added: 



ZANTHOXYLPM. 

Zanthosylum inaulare- Kosc, Xoith Am. I'amia. Xo. 14:79. 1^99. 

Tiee (Uo 20meters high, thornless; le.tves oddly pinnate; lealletsd or7pairs, oppo¬ 
site. scasile, obovate to spatulate, obtuse or letiise, 2 to 3.5 cm. long, crenate, svith 
Luge pethicnl dots between the teeth and small scattered dots over the snrface, 
glabrous; doiveisi unknow n; ft nit small, in a rathei compact panicle; pedicels very 
short; {jtipe hluirt oi thick. 

Collected by IZ. W. Xelson on Maria Madre Island. May 3 to 25. 1897 (No. 4278). 
Zaxitho 2 Ylum longipes llose, sp. nov. 

IVobably a tiee; bram hes with a few small, scattered, hooked spines; young 
brauchis green, soniewh.it angular, glalnom or slightly }mbernleut (likewise the 
leaflets >; le.ivea small on short petioles; leaflets alivay.s 3, quite variable in outline, 
some orhieular to oblong, others obovate to hiueeolate, I to 3 cm. long, shining 
above, with nianj pellucid dots, the maigiu undulate, sessile or subsessile, ronnded 

* X'o. 3, pp. 110 to 113. 

-The original description is here reproduced. 
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jiul iptiisp ,if apeK, rnne.ite or loiinded at base aiul beaiin*; ou each, side a glandular 
oallosit\ : intioipsoen e (ompai t, the elii'.ter 1 to u eiii. long; cooei 1 or 2, 3 nira. lu 
diam* tei, bnnn* ou a slender stijie ‘J inni loiiy; seed glabrous. 

Collected b,\ Ml (' Pringle on limestone liilla near Tehnaean, altitude 5,000 
feet. Augu'-t 2.S, IKIT (Xo. 6001). 

IZaiithoxylum nelsoni Eohe, Xorlh Am. Kanna, A'o. 14:70. 18JI9. 

Tree 7..“> to 20 metera bigli, Ihornless (f); le.aves oddly pinnate; leatlets about (5 
pairs, distant, opposite, .siiortly petioled. 5 to 11 cm. (2 to 4^ indies) long, rounded at 
base, long-aeunnnate, cienate, glabronson both aides, thickly aetvridi pellucid dots; 
iitilorcscence in small eoinpaot panicles; perianth complete; petals 4 (?); fruit large, 
in dense headlike clusters, not stipitate. 

A very peculiar species, unlike aiij Mexican one known tome. Collected byE. W. 
Xclsoii on the Maria Madrc Island. ;May 3 to 25, 1897 (Ko. 4279). 

IZanthoxylum occidentale Eose, sp. no\ . 

A large ti ee 7.5 meters high, with large rounded top; hi aur hes w ith short straight 
Thoms, glabrous throughout; leaxes 10 to 1," cm. long; leallets 5 to 9, petiolnlate, 
cnneate at liaae, iihtusely acuminate, 3 to 5 cm. long, glabrous on both sides, the 
snrfai e sprinkled with small pellucid dots, the margin nndnlate or ciouate, the teeth 
separated by large pellucid dots; iudorcscence a short dense panicle. 

Apparently a common tree along the coast; seen Loth at Acaponcta and Rosario. 
Collected hy J. N. Rose near Acaponcta. Jnly 2 and 3, 1897 (No, 1519), and at 
Eosaiio, .Inly 22 (No. 1820). 

Zanthozylum pterota iL.) H. Ji. K. Not. (ieu. et Sp. 6:3. 1820. Fnriara pUrota 
L. Hyst. «‘(1.10, 897. 1759. 

A large Imshy shrub, ,30 dm. high, with long, drooping branches. 

Collected by J, N. Eo.se at Acaponeta, June 23, 1897 (No. 1J42), and near Rosario, 
July 10 (No. 1386i. 

The following artificial key will serye to bold these Mexican and 
Central American sjieoies together antil those that are little known 
have been re-collected and studied. 

hRY TO THE .SPECIE.S Ol’ ZANTHOYXLUM, 

a. Leaves shnph. 

b. Plants thorny. 

Z. pentanome DC. Prodr. 1: 725. 1824. 

hh. Plants thornless. 

Z. gWabreglitii Tuvey. Bull. Sou. Nat Mosi*. 32, 1: 271. 1859. 

aa. Leaves pinnate. 

c. Packis tDinyed. 

Z. pterota (L.) H. B. K. Nov. Gen. et yp. 6 : 3. 1823. Fatjara pterota L. Syst. ed, 

10,897. 1759. 

oc. Machia not icinged. 

d. Leaflets 1 to 0pairs {rarely 4pairs). 

Z. limonoello Planch. 6c. Oerst; Triana & Planch. Ann. Soi. Nat ser. 5, 14: 312. 
1872. 

Z. melaaostictam Sehteeht. & Cham. Linneea, 5:281. 1830. 

Z, arborescens Eose, Contr, Nat Herb. 5:112. 1897. 

Z. long^pes Roae, snpra. 

Z, foetidtun Rose. Contr. Nat. Herb. 5:112. 1^. 

Z. ooddentale Eo86,eapra. 



<1(1. Leaflets maniumtrs, ahrays moie Ilian 3. 

Z. afiElne H. B. K. Nov, Gon. et Sp. 6: 3. 1823. 

Z. ngidum H. B. K.; Willd. 8p. PI. 4: 75fi. 1805. 

Z uelsoni Rose, North Am, Fauua, No. 14 : 79. 1899. 

Z. insulare Rose, loe. cit. 

Z. folioloBum Donnell .Smith, Bot. Gaz. 18: 1. 1893. 

Z. prlnglei Wat-M. Proe. Am. Acad. 26: 134. 1891. 

MISCELLANEOUS SPECIES. 

Casimlroa edulis Llav. 6c Lex. Nov. Vog. Dese. fase. 2: 2. Ib2,'5. 

Collected by J. N. Robd at Ma/atlan, June 17 to 19, 1897 (No. 310.5); at .Icapoueta, 
July 1 to 3, 1897 (No. 3119), and near Colotlau, August 28 (No. 2678). Mj specimens 
diflFor somewhat from our only two lierbarium specimens in having normally o leaf¬ 
lets instead of 3, and these duller, more pubescent, and more tapering at apex. 

The infloreaconce of this genus is described by Bentham and Hooker as a few- 
llowered axillary panicle. My specimens show both axillary and terminal, many- 
flowered paujclea, 5 to 10 cm. long. 

This plant produces the /apoto bianco of the Mexicans. 

Citrus medica L. iSp. PI. 2:782. 1753. 

A small tree in the foothills, growing as an escape. 

Collected by J. N. Rose near Colomas, July 18, 1897 (No. 1740). 

Ptelea tiifoliata mollis Torr. A. Gr. FI. 1: 680. 1840. 

Leaflets large. Common on the table-land. 

Collected by J. N. Rose on the road between Huejnquilla and Mesquitec, August 
25, 1897 (No. 2580). 

NOTES ON TITRNERACEAE. 

Three genera of this order are found in Mexico, viz, Piriqueta, 
Esblichia, and Turnera. Piriqueta cistoides, the only knovrn Mexican 
species of the genus, has not been collected in Mexico in recent years. 
Relating to the other two genera I have the following matter: 

ESBLICHIA. 

Bsblichia odorata Seem. Bot. Herald, 130- 1857. 

Collected by Mr. E. W. Ntdson near Chioharras, in the State of Chiapas, February 
12 to 15, 1896 I No. 3803). 

A tree 40 to 50 feet high. 

This plant has not before been reiiorled from Mexico, having been known only 
from Panama and there hut om-e collected. 

This species is ligurcd in Botany of the Herald as t. 27. Mr. Urban lefers this 
genus to a section Piriqueta, from which, however, it appeals to he (j^uite distinct. 

TUBNERA. 

The following species, sent for identification or otherwise contributed, 
have been recently added to the National Herbarium: 

Tninera palmeri Wats. Proc. Am. Acad. 22: 113. 1886. 

Collected by J. N. Rose near Huejuquilla, .ialisco, August 21, 1897 (No. 3562). 

This plant was frequen tly seen on the table-land s. It him heretofore been reported 
only from near Guadalcijara^ Jalisco, the type having been collected by Dr. E. 
Palmer in 1885 and since obtained by Mr. Pringle and P. L. Jouy- In the original 
description the leaves are said to he eglandniar, hut this ia a mistake. 

This species must be near T. callosa. 



Tuiueia pringlei IJo'd. "ii iio\ 

L(A\, hiihliy bill'll It. 15 1(1 5<1 I'lii. Iiiuh: ^uiuii; lir.iin'hcN. l«'ii\ fs, t'lu.. (lensclj- 

auJ boflly •'ilk.v piiitfbi out; loaves itblium to oliovat**, IJ to 10 nun. Join;, olituse, 
iJilitMim; at IitftP into .1 slioit iictiolo,'■orr.ito, iintrc oi le-'s niooso. ilo\M*r'i '.olit.iry 
111 the axiN,'tex'iilo; Iti.iettJ. liiioai. iiiilie-scent. 1 miii. loin;, not glaudiilar: < .il\ \ 
Omin.lonn. the lohot twit o a-^lon^ u'-tin-tnlio, ttvate. .n iiimn.itf, pitlio^i out witliont; 
lietal-j ellow, oliov.tte. 0 tiiiu long; ttUioioiits free to the h.ise. gl.iltroiis; bttloL’, 
glahroti-v; cajisale !J niiu. lous;. vmiewlnit h.iiry; M'edh oboviite, twice U'. loiii; .is 
broad, less than 2 utm. long 

Collected by Mr. C. <1. I’rnigle near Tebnacan, iu e.istein I’licbbi, 1S‘J7 (Xo. G(»'J2). 
I’erliuiis here may be ief(>rreil .Hjieeiuiens collected liy Mr. E W. Nelson near San 
Gei'onimo and La Vetitii, State of Oaxaca, altitude 200 feet, .Inly III, ISO,I (No.'27801, 
and by J.N. Kose near San .Iiiau Capisttano, August IS, 1897 (No 35;<G). 

Tnrneia ulmifolia L. Sp, PI. 1: 271. 17.53 

Collected by Mr. (_'. Cf. Pringle on ssmd diiiieb, Tampico, Srato of Tumaiilipas, ISUS 

(NO.GS21;, 

Tarneia itlmifolia alba (Liebni. t Itose. Furnint «//>« Liebiii. Aim. Soi. Nut. .sei. ,3, 
9:318. 1818 /’lo'/ieru nimtfoha vtlvUnti aiibrai'. 2, I’rb. J.ihrb. des Kgl. 15ot. 
tlart. Mils. Berl. 2: 111. 18Sd. 

Stems 3 to 6 dm. high, (hdlecteil by Mr ('.(f. Pringle in Touielhu Uanyon, Mate 
of Oaxaca, lsh7 (N'o. G710): by Mr. E. W. Nelson between Niltepi'C and ZiU'.ite)>ee. 
St.ite of Oiisaca, altitude lOd feet, .Inly 15, lS.).>(Nos 2818, 2807); also \ieiiiity of 
C’nieatlaii. State of ttasaea. altitude l,8(i0 to 2.."0t) feet, October 8 to Hi. IsiM (No. 
Id.'!'I, and vicinity of Sail .Jnau (itnelueo\i, State ttf < la.xacii, allitiidu 150 to 1,.">00 
feet, .Tune ilto2l, 1895 (No. 2711). 

1 have tollowt'd Mr. Urban in keeping this white-llowerod Turnerii tinder the 
species II0«i/o/ni. It does not belong, however, with lus Aai lety i clidiiiti. Tin* bitter 
iaoeitaiiily a good species, and I have so eotibidered it iu my treatment below. 

'I'he Tyjie locality is statcil to be “ad ripas IJio de lab \'ueltas,'' which is pioh.ihly 
near Mr. Pringle's locality 

Turnera ulmifolia surmamensis Uib. Jahrh. des Kgl. Hot. (tart. Mus. Ilerl 2:113. 
1883 

Collecti'd hy Mr. E. W. Nelson iii Santa Efigenhi. State of < tavaea. 5texico. altitiidu 
500 feet. .Inly 18, 1895 ;No. 2819a); also lietweoii Nil tepee and Zaeatepee, Mate of 
Oaxaca, Mexico, altitude JOO feet, July 15. 18}t5 iNo.2MG). 

It is qnestionahle whether oiir Mexican form should not be sep;ii':itiid .specilii ally 
from T. itlmi/ofiii. 

Turnera ulmifolia caerulea (I)t'.; Urb. Jahrb. des Kgl. Dot. Gart. iiiia. ISerl. 2:111. 
I8S3. Furnera raeruh a 1 >C’. ITodr. 3; 346. 1828. 

Cidloeted by J.N. Uose near Colomus, July lt>, 1897 (,No. 1602), and between Agua- 
ettta and Dolores, Tepio, August 6,1897 (No.;>357). 

Ttimerahumifusa \Presl) Endl. in Walp. Eej*. 2: 230. 1813. Jioltiitlschui humifuui 

Presl, Keliip Huenk. 2:98 1830. T. ajfkrodihiaca Ward, A’^irg. Med. Almilb. 

April. 1876 : 49. 1876- T. dilfum aphrodisiacu Urb. Jahrb. des Kgl, Hot. Oart. 
Mus. Berk 2:127. 1883. 

Collected by I)r. E. Palmer, near Aeapnlco,October, 1891, to March, 18Jt3 (No. i;i3), 
andJ. N. Uose. between Eosarioaud Coluuias, Sinaloa, July 12, 1897 (No. 1612>. 

Thix must be the Jtohad'^ohla huvufui<a of PresI, ■which was originallv lolleeted at 
Aeapulco. Dr. Palmer's plant agrees exactly with the description, excojit thub the 
flowers are said to be rose-eolored. 

lam iueUued to think that thlh Mexican form, which Dr. Urban considered as a 
variety ot T. di^'wixi, dc-senes spei’ifn* rank. It differs front the AVest Indies speci- 
meus In its pubesceuec aud in its larger, thinner, and more glabrous leaves. Before 
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fbt' ([iie'-tiou c.iii be (lelinitel\ settled inou luulerial slunild In (‘olle< ted in llie AVe'it 
Indie''slnwinn the Aariatiniis oftlip t\ine.il tniin '1 he ii.nne huinifu'ml'- nun h oldi i 
th.iii any other, and in ea''e the sjiecies .should lx reduced tiMaiiet.il laiiU th.u n.iuie 
''boiild he used ui jirelereiue to niihi odisuu >(, 

An exhaustive monoorapli of this oenus was iinhlisiied by Dr. 1. 
l^riiau ill 18S3.’ Fifty-fouv species are etminerated. The ,t*enns Tiir- 
uera is strictly an American one, iira/.il beiii*;’ tlie center of distrilnitioii; 
forty of the sjiecies are found in that country. Urban refers three 
species to Mexico, only one ( T. callosa] bein^^ endemic: two to (’eiitral 
America, one {T, imnamensis) being endemic; or four siiecies to the 
two countries. 

Three years before thi.s IMr. llemsley, in the IMologia Centrali- 
Ainericana, enumerated fourteen specie.s for thesi' countries, three being 
given without specilic names. The names there u.sed were so widely at 
variance with ITrbaii’s monograi)ii, that Heuisley published a re¬ 
arrangement of tbe species in the supplement to the Biologia C'entrali- 
Ameidcana. For the benefit of those who may be working in this group, 
I have thought best to publish these lists in iiarallel columns along 
with a third, which .shows my own treatment of the genus. 

Three irtaimnh of the gj)ecie>< of Turin ra. 


.SIX'.'!, a Istf (1 li\ ULiudeA 


.Spei ud ii'< *iuni..eil 1 h Vi ban. 


.siHH.'as and \ .irictic.'' now iihuic- 
ui/ed. 


1. T.alha I.itflnu. 

2 T L-K W.ird. 

‘J r cni mha \i\ . 

J J cii>tmiht! L 
5 /./u/id'iiii'X llinlli 
0. J liUMijuM (Pii*'b hudl 
T T. iiioiiu n. n K 
S, r.pininUa L. 
d. T.tituniihiia 

10. T. uliiiifolia L, 

11. r. I’l'liilinu Pnsl. 

12. J«/«.’rfr .si> 

11 rnniMii s-|i 

14. Ill nil ra 


1 f itlmi/ohn nlvtiiia ^Prcsh 
T’l'b. ■juIh .iriety 2. 

£ tliifu'a ajihfoJhi'ica (W.mli 
Vib 

.i £. diiiijulia I a -1 ul‘mDC ) Urb 

I I'lri jinUi mtiHiir'i Gn-jch. 
j £. jianaiih im* I’rb 

fi 

T £ idini/oUa ehmm (H B K.| 
Uib. !5ub\arifty 2. 

P. Xiit emitted to Mcvit'ii 

II £ idmijulia ilc'jant (II.B.K> 
t ib 

10 idiiii/ulut L. 

11 I idinijoliaieluiinaiPrPHhViU 

12 . 

I IJ. f juiiiauii imi) Urb 

1“ 

15, r, v'li/biiii I'rli. 


1. T. idini/oha aha Tlosi 
2 T.hutmfusa (rivsb Emil. 

^ A £ id/iii/oliaeii>i idiii (UC tCih 
4 Xi)t of Ibis ;ii nii'i 
'i XotMi'Mian 
li I.hiniiifma iPii'slj Lndl 
7. X'lit Mnvu.iii 
P J'.}niii‘dia 

!). £ iduiiuUa ihjaiii'l'ih. 

10 T iiliitij'olia L 
T.idhiijo'Ja aeufa I'lb 

£ idiiiiriiliasiiriiiawtashi'ilui ) 
Uib 

11 / I I Pll-Sl 

12 N(»tM>v)i’an 
IJ Xiii Mi.'dc.in. 

j J5 7 cuUfiiii I’rb 
111 7 pidim 11 W.it ,i)u. 

17. f pi iiiylit IbiM* 


Jabrltucli dcs Kgl. But. (Jurt. uud Mus, Borliu, 2:1 to ir>2. 
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^rv lo lut wrvicvN n s m u r.snr 
a. biiiutinluiiii <ti hii', 1 . 

l>. SUm^ h4rhu(U)tt , Kithe) hui, aomttiine', ; tjhiiiil'y horncon the hlntlt; •^tais fur 

or ZtS'i. 

T. palmeii \\ atsim 
T. callosa Urb. 

1>)), iSrtHis '^onKuhat iiitodi/: ijlands horiii on the petiole; secf/s lo or muff, 
e. Lint ft dni'>eli/< lothul ti lih a i/filon, t elrety pithiintK (, and nr it prom tin iitti/ 11 iiud. 

T. velutma I'rcal. 

ot. Lean-, not ulrelif-jiubn,^ent, thin, not strom/lp riinid 
<1. Ftoirirs him. 
o. Leans Iiniar. 

T. iilmifoba suiiiiameusis (ilK).) Krh. 

e. Ltiiics hioadti ‘uoflinuii). 

T. ulmifolia oaeiulea (lU'.) I rb 

d<l. I loan s i/illon or n kite. 

T. ulzoifolia L. 

T. ulmifolia acuta Trli. 

T. ulmifolia alba Uo'.e. 

aa. Lians nut hujlaudnlar at hast, 
i*. Innnals: sieds tnbitenlaie. 

T. punulea L. 

ee. Perennials. ,sicds letuulated. 

T. bumifusa i l're>l i I'mll. 

T. priugdei Kosae. 

HOTES ON THE MEXICAN SPECIES OF CLITORIA. 

The ^eniis was moii<>#^rjii)he«l by Ilentham in the Joiirna] of the Liii- 
ntottu Society, 1858, pp. ‘>5-14. 

I haveliert*brought together the Mexican ancK'eiitral American spe¬ 
cies practically in the order treated by Bentbam, adding in their proper 
place the species which have since been discovered. 1 am strongly 
inclined to think, althongh Mr. Beutham reacbed a difl'ereut conclusion, 
that C. wnjr nvinrt is quite distinct from C\ mariaiia ; but the subject really 
re<iuires further investigation. 1 have never seen markuut from Mexico, 
but thei*e are specimens in the National Herbarium from southern Aii- 
zoua, and it will naturally be looked for across the border. G. mfJt’iettnu 
is restricted to south Mexico and Central America. 

KKY TO THE srECIE'.. 
a. J.wfiets more than J; bractleta broad, 
ClitoxiateriiatealuSp.PL2:To3. 1733. 

This beautifal little Aiue was found in cultivation at Hosaxio, Sinaloa, Jtil.v 11, 
1897, by J. S. Eose < So. 159S}. 
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tia. Leaflets 1 to J; traetlets Unem. 

Tj Stems ilmMnij. 

Clltoria (?) muJtiflora M.irt. A. Gall. Hull. Acad. Brux. 10, pi-. 12 • 18S. 1843. 

This spocic'i is based on specimous collected by Galeotri .it “Minulor,'’ State ol 
Yerii Cru/, and near *'Comaltepeqiio.'’ 

I do not know this 8i)ecie8. I ba\ e seen a .specimen of t'htoi la fiom Miiador. iiut 
it does not agree ith the description of the abo^e. 

Clitoria glycinoides DC. Prodr. 2: 231. 1825 
This species is reported fiom Panama. 1 have seen specimens only from Jamaica. 
Clitoria mezicaua Lluk^ Eunm. 2 : 235. 1822. 

Stems climbing, inoie or loss pilose; leaflets 3, ovate to lanceolate, acute to 
shortly acuminate, louudednt base, glabrous above, p.ile aud slightly pilose beneath, 
2 5 to 5 cm. long; petioles 10 to 35 inm. long; stijmlea and braotlets similar, but 
the latter narrower; peduncles short, 2 or 3 flowered; calyx tube purplish, 10 iiim. 
long; the teeth o\ ate, acute; flowers puiplish (.'); jiods stiidtate, flattened, 1 to 5 
cm. long, conbtiictod between the seeds. 

Collected by Mr. E. W. Nelson, near Totontepee, .Inly 21 to 27, 1891, and by Mr. C. 
It. Pringle, near Las Sedas, Sejdember 24, 1894 (No. oStfl), both pl.ices in the State 
of Oavac.a; by E. W. D. lloln .ly. near Jalapa, St.ite of A'eia Cm/, October 3, 1-S9S 
(No, 3(>88); by Dr. C. Sartorius, Mtrador, State of Veia Cruz; by Ileyde A Lux, in 
Guatemala, November, 1S!U (No. 1114K 

"Hus is apparently the C UKiieana of Link, wbicb Mr. Beutbam lias referred to 
('.manana, fiom wbicb, however, it seems clearly distinct. inariaiia b.is the 
stipules narrower, the lcu% cs bi'oader, oiitnse, with the under surface peihaps not so 
jiale. the pods muio shiny and less constricted between the seeds, the calyx not 
jiurplisb, and Ibe flowers considerably larger. 

Clitoiia javiteusis (II. B. Iv.) Bentb. Joum. Linn. Soc. 2 : 12. 18.)8. yeurocarpitm 
jai'ileitst II. B. Iv. Nov. Gen. <‘t Sp. 6 : 109. IS2,3. 

I have seen no Mexican specimens. The type comes from South America. 

aa. Stems t reel. 

Clitoria polystachya Bentli. PI. Ilartu, flO. 1840. 

The tjpe of this apecies was collected by T. ILutweg at Talea, State of Oa\uea, 

I have referred hero Mr. Nelson’s No. 819 from near Cboapam, State of Oaxaca, 
July 28, 29, 1894. 

Clitoiia triilora Wats. Proc. Am. Aeud. 22: 107. 1887, 

Collected by J, N. Ivoso on the west side of tbe east rangi* of tbe Sierra M.idre in 
the State of Durango, August 16, 1897 (No. 3519.) 

Thib species lias heretofore been found only in tbo State of .lulisco. 

Clitoria humilis Rose, eji. uov. 

Stems low, erect, 10 to 12 eiu. high, pnberulent; leaflets 3, oblong, 3 to li cm. long, 
rounded at base, runnded or retuse at apex, glabrous above, pale, reticulated, and 
becoming glabrate beneath; peduncle nearly wanting, 2-llowered; bractleta nnr- 
low, acute; calyx 10 mm. long, not jmtpliab; the two upper teeth united to near 
the middle, all acute; banner 36 mm. long, y eilowisb. 

Collected by J. N. Rose on the east side of the west range of the Sierra Madre, in 
the State of Dnxango, August 13, 1897 (No. 2261). 

Clitoria sttbsesallis Rose, ap. nov. 

Stems herbaceous, erect, 1 to 2 dm, high, somewhat pilose; leaflets 1 or 3, oblong, 
rounded at apex, sometimes retuse, mucronate, rounded at base, glabrous above, 
paler and at first somewhat pilose, but becoming glabrate beneath, distinctly reticu¬ 
late, especially above, 6 to 10 cm. long, 2 cm. or less wide; petioles very short or 
wanting; stipules ovate, acute, nerved; peduncles short, 2-flowered; the subtend- 

22114-3 
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ing bractlets of thi‘ sluipe and size of the stipules; caljx 16 to 18 mni. long, pilose; 
sepals 5, the 2 upper ones united to the middle, all acuminate; banner 4 cm. long, 
glabrous, juirphsh. Pods not seen. 

Collected by Mr. E. '\V. Nelson in the State of Oaxaca between Gnichocovi and 
Lagiunas, June 27, 1895 (No. 274S), and near Santa Efigeiiia, July 18,1895 (No. 2845). 

SPECins DUrBTFl’L oil TO BE EXCLrilEI) FKOM CLITORIA, OR FROM THE JIEXICAH 

FLORA. 

Clitoria C?) serlcea "Wats, Proc. Am. Acad. 22:407, 1887; 29:315, 1894, is not of 
this genns. but may bo a Cracca (Tephrosiab 
Clitoria mariana L. Sp. PI. 2; 7.73. 17.53. 

The only speoies found in flm TTuited States, where it is common. It has been 
reported from ilexico, but the dotermiuations thus far have proved incorrect. 
Clitoria grandiflora Mart, et Gal. Bull. Acad. Brux. 10, pt. 2:189. 1843. 

The type of this species was collected by Galootti at Mirador and Zacuapan. It is 
probably to he referred to Centmsema. 

Clitoria soliiedeana Schlecht. Liniiioa, 12:2,84. 1838. 

Thisspeeies was based on specimens collected at Jalapa and Hacienda do la Laguna. 
It is described as having a broad, cauipauulate calyx with 4 teeth. It snggosts a 
Centrosema. ^ 

Clitoria speciosa Cav, Dose. 182. 1802. 

I do not know this species. 

Clitoria portobellensis Benrling. Yetensk. Akad. Huudl. Stockh. 1854:119. 1856. 
Unknown to me. 

NOTES OX MALVACEAE AXD BOMBACEAE. 

ABUTILON. 

Abntilon crispnm Medic. Malven-fam. 29. 1787. 

Common under husho.s, etc. Collected by J. N. Hose at Altata, Sinaloa, June 15. 
1897 (No. 1330), and at Gnaym.is, June 6 to 11 (No. 1236), 

Abutilon goldmEini Baker, f. & Rose, sp. nov. 

Shmh 18 to 30 dm. high; young branches covered with reddish stellate hairs; 
petioles 10 to 1,5 cm. long; blade nearly orbicular, acuminate, cordate at base, 12 to 
18 cm,broad; 7-ncrved at base, pale and densely stellate beneath, green aud some¬ 
what stellate, becoming gl,ibr.ate above; peduncles 5 to 10 cm. long; calyx 2i cm. 
high, deeply lobed, covered with u dense mass of re<ldish stellate hairs; sepals 
obtuse, strongly 3-ribbed on tbe back; petals large, 5 cm, long, yellow; stamen 
tube slender and long (24 cm.), glabrous; capsnle 2 cm. high, flab-topped, glabrate 
except for some tufts of stellate hairs at the top and on the angles; carpels 
nmucrons, each crowned with a very prominent crest. 

Collected by E. A. Goldman, Pnpantla, State of Vera Cruz, March 14,1898 (No. 86). 
Mr. E. G. Baker says of this species, ‘‘Allied to ,J. ei/lvaticum Schumann, hut quite 
distinot."’ 

Abntilon incam n a (Link) Sweet, Hort. Brit. 53. 1827. <Siiia hicana Link, Enum. 
Hort.Berol. 2:204. 1822. 

X very common plant. Collected by J. N. Rose at Guaymos, Jane 8,1897 (No. 1254), 
and at San Juan Capistrano, August 20 (No.2449). 

Abntilon jaqnizd Don, Hist. Diehl, PI, 1:503. 1831. 

Collected by J. N. Rose, at San Juan Capistrano, August 10, 1807 (No, 2425), and 
Ht Bolahos, September 10 (No. 2886). 

The typo of this sjiecies comes from Jamaica, but I have as yet seen no specimens 
from oatsido of Mexico. 
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Abutilon reticulatcun Il<iE»e, sp nov. 

A slii'iib n to 1.5 iupter'j high: young branr-hos dcii'iely -vvliito-velvety; loaves very 
variable, often verv large; petudes often 15 em. long, the blailo nearly orbit'ular, 
i5t»metimP3 1.5 to 25 em. iii diameter, acniuin ite, oecasionally faintly H-lobed, with a 
deep siniia at ba'jo, denticnlate. deiiioly velvety on both siden, greener and becoming 
nearly glabrous above, vrbite and iienn.inently ^uibo-jcout beneath, there also some- 
vhafc prominently reticniateil; stipules largo, ovate, acute, somewhat coidate at 
base, deciduous; inlioresconco .somewhat variable, terminating stem or brauche.s, 
sometimes appearing as a simple raceme, at other times as a long open panicle, 6 dm, 
long; calyx deeply 5-parted; lobes broadly ovate, acute, 5 to tJ mm. long, villous on 
both sides; petals yellow. 12 mm. long; base of stamen tube swollen, densely stel¬ 
late; carpels 9, long-pilose, aeuto at tip, Jl-seeded. 

Collected by Jlr. C. G. Pringle (No. (5062) in the State of Oaxaca; hy Rev. Lucias 
C. Smith (No. .'122) on ilonto Alban, near the city of Oaxaca, altitude 5,800 feel, 
November 23 and 21.1894; and by Mr. E. W. Nelson between C'opala and Juehitango, 
altitude 200 to 600 feet, Feliruary 9, 18!>5 (No. 2296). The species hiis been in eulti- 
vution for several years in the botanical greenhonses at Washington (J. N. Rose, 
No. 1122). 

This species has been distributed in Mr. Pringle's sets as J. rerenhim, with which 
it is closely allied, hut from whicli it dill'ers in having more reticulate leave.s, dirter- 
ent calyx, etc. This may be the littlo-kuowii J. amhriuii, but the latter is described 
as an herh, the inflorescence as a broad oymose panicle, etc. 

Mr. E. G. Baker points out that this species is allied to -1. ehilitm Gnseb., but has 
different pubescence on the carpels. The most striking dilfcrenee is in the velvety 
branches (not at all pilose) and in the large more or less imbricating stijmles, which 
almost hide the stem in its nppor iiarhs. 

Mr. Greenmail has also more late^' compared my species with J. elatum, and under 
date of OeTober 28, 1898, writes us follows: 

‘“Ihn\o compaied your Abutilon with J. elaium Grisob., and it is not tbe same. 
Grisebach's Bjiccivs is represented here by a specimen collected in Jamaica by Wil¬ 
son and Libeled in Grisebaeb's bandwriting. In J.. datum the stem and iietiolcs are 
vclve(y-toiiieutO''e, but the pubvsceuco is decidedly longer and of a more villous 
nature th.m in your plant. Moreover, in J. ehtliim the nerves on the under snrx’ace 
of the leaves are covered with abort stellate hairs, hut having long spreading villous 
hairs intermixed." 

Abutilon reveutum Wats. Proc. Am, Acad. 21: 418. 1886. 

Collected hy ,1. N. Rose at San Jnau Capistrano, August 22, 1897 (No. 2163), and 
at Ilolarios, September 10 to 19 (No. 2905). 

This species, b;ised upon Dr, Palmer’s Houlh Chihnahuan species, has since been 
found only along onr southern border. It may bo expected in the tropical valleys 
north from the State of Jalisco. 

Abutilon venostim Wnlp. Ann. 2:158. 1851. 

A shmb. 

Collected by E. A. Goldman at Hnanchinango, State of Puebla, altitude 5,OCX) feet, 
January 8, 1898 (No. 11). 

This species had not lieeu reported from Mexico. It corresponds exactly with 
specimens from Central America. 

Abutilon sp. 

Leaves and frnit of an Abutilon were collected by J. N. Rose at Ma>zatlan in June, 
1897, which Mr. Baker says is near -1. pfrmoUis Sweet. This species, however, has 
not heretofore been reported from Mexico. 
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ANOBA. 

AnnHa caudatifolia Eobinson A Grecnmnn, in lit. Sitlu caudaiifoVut Eobinsun ic 
(.Jroennian, Proo. Am. Ai ad. 29; 382. 1891. 

This Mpeci<‘8 proves to 1»e a good Anoda near ^4. ptnlaachikia aud J. abutiloidci. 
Anoda crenatiflora Oitega, Nov. ani. Ear. PI. Pec. 8:96. 1798. Anoda jmrvifoha 
('av. leones, 5 ; 19, t. I ’7. 179.9. 

It seems best to consider, as baa naually been done, tbat these two names probii- 
bl.\ apply to the same species. O.ivanillcs referred J. crenatijlora witbout question 
to bis J. ^arolfiiUa. Both names are common on bei barium hpocimena, but tberc is 
no question as tu wbicb is the older. There is considerable variation in the le<if 
characters. The species, as I now understaud it, has a rather wide distribution. 
The following bpecimeus seem to belong to the typical form: 
ilexioo: 

State of Hidalgo, on hills near Tula, C. G. Pnngle, October .I, 1896 (No. 6511). 
Stato of Chihn.'ihua, near Cbihii-ihua City, C. G. Priiiglv, September .SO, 1896 
(,No.l073). 

Lower California, near Comondii, £. S. Brandegee, March 1, 1889, and at San 
Jose del Cabo, October 4. 1892. 

United States: 

Te\as, in Viejti Mountains, V. Ilavard, October 5, 1883 (No.6). 

Tho following form, here described as a variety, may yet jirove to bo a good 
species; 

Anoda crenatiQora glabrata var. nov 

Leaves glabrous on both sides, or with a few simple or stellate bans on the veins: 
sepals usually more acuminate than in the type, otherwise very similar. 

Collected by J. N. Rose in lields near Sun Juan Capistrano, Slate of Zacatecas, 
Augubt 2(), 1897 (No. 2441), and on the side of the mountain at Bolauos, So])tember 
10 to 19 (No. 291'). Here also belongs Dr. Palmer's No. 128 (1885) from soutb- 
westorn Chihuahua. 

Anoda cxlstata (L.) Schlecht. Liun.ea, 11:210. 1837. Aufu criaiata L. Sp. PI. 

2:684. 175.". Anoda liastata, most authors, not Cav. Monadeljih. Diss. 1: 38, 1.10, 
/. J. 1785. 

A variable and widely distributed species. Collected by J. N. Rose near llueju- 
qnilla, Jalisco, AugXist21,1897 (No. 2323); Mesqnitec, Zacatec.as, Augast26 (No. 3379); 

near Plateado, Zacatecas. September 2 (Nos. 
2709 and 3632); at Bolafios, Jalisco, Seiitember 
10 to 19 (No. 2909', and in tho City of Aloxico, 
September 27 (No. 3071). 

Anoda hastata Cav. Monadelph. Diss. 1:38, #. 
10,/. o. 1786. Anoda acerifolia DC. Frodr. 
1:459. 1824. Same of most authors. 

PiGnuE 28. 

Thisspocies, whilemnchresembliugd. oriatata, 
seems to be perfectly distinct. I hav’e grown it 
for several years and And tbat the fruit oh.aracters 
are constant. The lateral walls of the carpels 
are not entirely absorbed, asin.l. criefata, but are 
simply perforated, the seed remaining within the carpel and dropping with it. The 
habit of thisspocies is more proenmbent. Cultivated specimens have many spreading 
blanches, often 12 to 18 dm. long. 

AnodA pentaoMsta Cray, PI. Wright. 2:22, 1853. 

Found in old Held growing with Jl. ermatiflora var. about San Jnon Capistrano, 
Zacatecas, August 20,1®7 (No, 3782), 
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Fia. 28.—Auofln Jiaatata. a. Flower; h, 
same with petals iciaoved—both nat- 
wral size. 
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rERIPTEBA. 

The genus Periiitcru* lias recently been treated by both Scliuinauu 
and E. G. Baker, our best authorities on this order, as only of sub¬ 
generic importance. The discoverj" of a second bpecies showing even 
more marked difference from Anoda than the first sTrengthems the 
reasons for considering Periptera as distinct fiom Anoda. 

The tloweis are of the ^falvaviscus and Hibiscus type, and in this 
rchpoct it differs more from Anoda than Anoda docs from Sida. 

IJentham and Hooker, who merely list the genus among th(‘ doubtful 
071PS of the order, state that it is very similar to species of Abutilon. 

The previous history of the genua is that of the one known siXM'ies. 
It has been referred to three different genera 
and published under six combinations. 

The history, in detail, is as follows: In 1813 
it was named vuhra by Teiiore, but not 
described; in 1S14 it was ligured and de¬ 
scribed by Sima as SUla penjitera; in 181G it 
was named Anoda ^mnieea by Lagasca, and 
in 1821, by Knuth, A. incnrnata. In 1824, 

De (Jandolle identified the first three names, 
constructing tor them the genua Perii)t€ra 
and nsing the combination 1\ pmiieeu: but 
De Candoll<‘ also continued Knutli’s name 
under Anoda. Thi.s dual course was followed 
by Don un IS,*!!) and Hemslej’ (in 1879). 

T>r. K. Schumann, in the Flora Brasiliana ria 29 -r,riptera periptera. a, 
(fuse. 109, p. G-i"), made Periptera a section pet-u-iioth mit- 

of Anoda, and lias been tollowed by IMr. E. G. 

Baker il892) and others. .Vs I have stated above, it apiiears to me that 
it deserves to be restored to generic rank. 

Mr. Baker has seen my specimens, and in the light of better material 
agrees with me in the advisability of restoring Periptera. He says: 

I followed K. Schumann in reducing it to a section of Anoda. Of 
course there are very obvious differential characters, the most notice¬ 
able being the exserted staminal colnmu.” 

The two species, then, are as Ibllows: 

Periptera periptera (Sims) Rose. .suJa rubra Tenore, Cot. Ort. ISTap. 96. 1813. 
Name only. Stda jteriptera Sims. Bot. Mag. ^0‘.t.lG44. 1814. Anoda j/nnicea 

Lag. Nov. (4en. 2L 1816. Anoda incaruaia H. B. K. Nov. Gen. etSp.5:266. 
1821. Periptera punicea DC. Prodr. iTiQ, 1824. Sida Tualrarleous DC. Prodr. 
1:459. 1824. Fiuciusi 29, 

Collected by J. N. Rose in the moontaira Tveat of BolaBos, Jaliaoo, September 15 
to 17, 1897 (No. 2945), and between Bola&os and Guadalajara, September 21, 1897 
(No. 3016). 



' DC. Prodr. 1:449. 1^. 
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Perlptera macro&tehs Eose, ap uov Plate XIX. 

•‘A. Mne-hke * 511 ™!!,” 21 to Ij dm bis-h; \onn" branchea clotlied \sitli a sliort, stUt 
pubtscence, olrl»‘r bimmlies aonu what glaucous; leaves 001 date at base, somewhat 
3 lobed, tbe t\\ o lateial lobes skoi t and obtuse, the 1 ontral one elougatc<I, at nminate, 
creuate, m arly glabi oub nbo\ e, sligbtlj stellate benoatb; inlloiestenco n teiuiinal 
somewhat leafy panicle: peditels 20 niin. long or less; imolucial biaets none; 
cahs. cup-shapt*d, the tube 1 mm long, lobes ovatts 2 mm long, densely stellate and 
mori t)r less villous, not angled; coiolln erect, “oiango red:’’ petals inoie or loss 
convolute when in flower, wedge-shaped, somewhat one-sided, somewliat pubescent 
without, slightly cLliate on the maigin, 10 mm long, f! mm broad at widest point; 
stamen tube slender, much elongated, 25 mm broad at widest point, sligbtlv cleit at 
the tip; styles 6, slightly capitate; cells of ovaiy oue-o\ iiled, the ovules pendu¬ 
lous; larpels small, somewhat 3-toothcd at apex, the sides leticnlated, the walls 
disappearing between the reticulations. 

Collected b^\ Mr. E. W. Nelson near San Sebasti.in, State of Jalisco, altitude, 
8,800 to 6,(KX) feet, Maich 16, 1897 (No. 1086). 

EvPLAKAi lOX or PiAiE —I’lg. 1, a How bring Inancli hg 2, a leal, fig. 1, a petal lig 4, a carpel hgs 
1 and 2, natnt.il si/e, figs "1 and 4, scale 5 


HIBISOT S. 

Hibiscus Mseptus Wats. Proc. Am. At ad. 21 : il8 1886. 

Tlio lower leaves are oi nto, not at all lobed; upper leaves 3-lobe<l. 

Colleded by J N. Ilose on the road between San Juau Capistiano and Hneju- 
^nilla. .lalisco, Angnst2J, 1807 (No.2504), and .at IJolafios, September 10 to 19 (No 
200(1). Our only other bpecimons are the type specimens collci ted 1>\ Dr. E. Palniei 
in the state of Chihuahua. The speeies is a tropical one and maybe expected in 
many of the hot inteiioi vaUejs 

Hibiscus couiteri Harvey; Gray, Pi. Wright. 1; 23. 1852. 

Collectml hy J. N. Eose near Gnaymas, Sonora, June 8,1897 ^Nu. 123,5); also a vei j 
laige-flower»*d form by Dr E. Palmer at Topolobampo, State of Sinaloa, September 
15 to 2.5, 1897 (No. 192). 

Hibiscus mamhot L. Sp. PI. 2 :696. 1753. 

I saw only one plant of this er> showy Ilihisons. It was giowing in the plaza of 
Aeaponeta, Tepic, ,Tnly 31, 1^P7 (No. 1911). The leaves are 3 to ,5 paited (nearly to 
the base); the segments are linear and sometimes 9 inches long. The floweis were 
lemon<eolored and nearly b inches broad. The species has heretofoi<‘ been nni-epre- 
sented in the National llerbniiiini. 

The following note from the pen of W. Watson, of Kew, which appeared in the 
Garden and Foiest for 1897, will be of interest: 

"When treated as a greenhouse plant this old annual species of Ilibiflcns grows 
to about a yard in height, and is pyramidal in shape, clothed with palmately lobed, 
daik green, smooth leaves, about 6 inches long, .and pi'oc^nces in autumn handsome 
cQp-ahaped flowers, 5 inches in diameter, colored golden-yellow with purple centex 
It is a native of China, hut has long been uatnrali/ed in Bengal, and is commonlj 
cultivated m tropical eountries. It was introduced into English gardens neaily 
two hundred years ago, and has been tried os a summer bedding plant. Eecently it 
has attracted attention through some plants that were sent to a meeting of the 
Boyal Horticultural Society hy Mr, Lambert, of Cookhom, who sowed the seeds in 
heat in Pehxmary and grew the plants outside in summer. They were shown in 
Angusc and xrecelved an award of merit.” 

Peter Henderson &. Co. in this country have been catalogning this species for the 
last three years as "Japanese manihot.^' 
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Hibiscus scliizopetalus (Masters) Hook. Bot. Mag. t. G52i. 1880. Hibisewi roaa- 
sinenaie sohizo 2 i< talui> Maatei-s, Gard. C'hron. 12: 272. 1879. 

I -vvas surprised to find this very showy Hibiscus growing lu a garden at La Pa/, 
Juno ll, 1897 (No. 1325). The very peculiar lacerated petals are unlike anything iu 
this genus I have ever seen. A good account of the species, with colored illustration, 
appears in the Botanical Magazine for 1880. 

Hibiscus sp. 

Collected by J. N. Rose ne.ar Itosario, State of Sinaloa, July 7,1897 (No. LoiO). 

MALVAVISOUS. 

Malvaviscus lanceolata Bose. sp. nov, 

A shrub, 5 to 12 feet high, nearly glabrous throughout; branches bright green, 
shining; lea\e8 alternate; stipules linear to 7 lines long, glabrous, caducous; 
petioles 1^ inches long to nearly wanting; glabrou.s, evcopt a line of piibesceui'O on 
the upper side; blade 6 inches long or more, the upper leaves smaller, laneeolate. 
rarelj lobed, 3-nerved at base, loug*aeummate. serrate, glabrous; flowers solitary, 
avillary, on pednneles 2 inches or less long; involucre of 6 ^rarely 7) linear, erect 
bracts longer than the oal,\x; calyx tubular, G lines long; lolte.s ovate, acute, pubes¬ 
cent on the margin; coiolla convolute, pale red, I} inches long; stamens much 
exserted; style branches, 8 or 9; fruit red. fleshy, .ilmes in diameter. 

Collected by Mr. E. AV. Nelson, near Chicharras, State of Chiapas, altitude G,(K)0 
feet, February 12 to 15.1896 (No. 3807), and since cultivated in the greenhouse of the 
Department of Agriculture, where it flowered iu .famuu’y, 1898 < J. N. Rose. No, 4027), 
It is a very i>rctry flowering shrnli and worthy of a place among plants of this class. 

MalvaviBoue palmeii Baker f. Contr. Nat. Herb. 3:313. ISO."*. 

Collected by Mr. E. W. Nelson on roadside between Mascota and San Sebastian, 
Jalisco, March 11, 1897 (No. 4061). 

This spei’ies has only onct* before been i-ollected. 

Malvavlsous pringlei Baki-r f. Am. Journ. Sci. 50:17r>. 1895. 

A shrub fully (5 meters high; with leaves 15 to lx cm. long; flowers very large and 
showy; pi-t.ils 7 5 cm. long, white; ataiueu tubes neaily 15 cm. long, extending fully 
7..5 cm. beyond the iictaL. 

Collected along a garden fem c in a little village between Monte Escobedo, Zaca¬ 
tecas, and Colotl.au, Jalisco, August 28, 1897 \Xo. 2670). 

This very showy plant has only once bclbie been collected, and then firoiu the 
state of Michoavan. I saw only a single plant, .and supposed at the time it had 
been planted, as it was groniug on the edge of a garden. 

I have pai’tl), chaiacteri/ed the iilants as above iu order to bring out certain 
unpublished characters, as well as to show that the M/e of the flowers and leaves 
is even greater than was at first supposed. This is by far the most showy plant of 
the genus which I have yet seen fr<tm Mexico. 

SIDA. 

Sida alamosana Wats. Proc. Am. Acad. 26: 133. 1891. 

Collected by J. N. Bose at 8an Juan Capistrano, Zacatecas, August 23, li^ 
(No. 3553). 

Sida anomala St. Hil. FI. Bros. Merid. 1:177, t. 3J. 1825. 

Collected by J. N. Rose between Concepcion and Aoaponeta, Jnly 29, 1897 (No. 
l^S); on the road between Hucjnquilla and Mesqoitec, August 25,1897 (No. 
aud near Bola&os, September 10 to 19 ^No. 3^). 
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Sida. acuta carpinifoUa (L. f.) Scliuin. in Mart. FI. Bras. 12, pt. 3:326. 1891. Sida 
tarpinifolia L. f. Suppl. 367. 1781. 

Collected 1);^ J. X. I’ose. at Mazatlan. June 17 to 19, lb97 (Nos. 1377 and 3102 j; at 
Acapoueta, Tepio, Juno 28 (No. 1191), July 30 iNos. 3290 to 3292); at Eosario, Sinaloa, 
July 6 to 10 (No. 31<UJ) 5 and near Coloiuus. .Inly 18 (No. 3198). At Eosuiio 1 saw this 
plant made inio rude brooms. 

Besides the a^)o^ e I eolleetc'd, near Dolores Tepio, An^just 7, 1897 (No. J24;, si)eci- 
nieus uhieh, since the fruit is not mature, it seems best for the present to refer as a 
form to this spocie.s, though they do not agree with it in all respects. They may be 
described as follows: Low slirnbs; _\onng branches covered with large stellate 
hails; leaves tiblong, rounded at base, obtuse and a]>ieulate, pubescent above, with 
simple hairs, but beneath densely .stellate-pubescent, 3 to 7.."> cm. long on \ery short 
petioles; stipules linear, twice as long as the petioles; llowcws solitary on i>oduneles 
2 cm. long; buds shortly oblong, pubescent, with •simple hans, long-a<*uminate, 
strongly angled at base; petals pnrjdisb at Imse; oapsnle tnmeate; oaipels 7, 
faintly reticulated on the hack, niutieose (t). 

Sida cinerea Baker f. Contr. Nat. Herb. 3 : 311. 1895. 

Collected by J. N. Rose, at Acapoueta, Tepic, June 23 to 30, 1897 (No. 3131). 

This species has hei’etofore been known only from the typo specimens which came 
from Tepio. 

Sida diffusa H. B. K. Nov. (ten. et Hp. 5:2.57. 1821. 

Collected by J. N. Rose, in the State of Diu-ango, August 1.5,1897 (No. 2316); at Sau 
Juan Capistrano, State of Zacatecas, August 19 iNo. 2182); aud at Bolafios, State of 
Jalisco, September 10 f<i 19 (No. 2904). 

Sida hederacea (Dongl. l Torr.; Giay, PI. Feudl. 23. 1819, Mah'a luderacia Dougl.; 

Uo«ik. FI. Bor. Am. 1:107. 1830. 

Common in gardeim near Guaymas. Collected by J. N. Rose, June 5 to 11, 1897 
(No. 1208). 

Sida holwayi Baker A Rose, sp. nov. 

Stems erect 6 to 8 ( ?) dm. high, covered with coarse spremling stellate hairs and 
a few longer simple hairs; branches ascending, somewhat naked above; leaf blades 
oblong, 2.5 to I era. (?) long, rounded at base, rounded or obtuse at apex, crenately 
toothed, green and somewhat stellate above, paler and more densely stellate beneath; 
pelioles shorter than the blades; stipules filiibnu, deciduous; flowers 1 to several in 
the lower axils, becoming more orle.'ss glomerate towards the apex of the branch, 
tutermised with purplish lillfonu bracts (stipules); fruiting iiedieela 6 to 8 mm. 
long; calyx6 mm. high, angled, softly pnboseent, with broadly triangular and acute 
lobes; corolla yellow (f); capsule 6-called; carpels somewhat reticulated on the 
hack, strongly reticulated on the sides, 2-awned, the body of the carpels 2 to 3 mm. 
long, twice as long as the retroxaely hispid awns. 

Collected by E. 5V. D. Holway, Cuantla, Morelos, October 12, 1898 (No. 3043). 
Nearest S. aalnaefolia Prt»sl, bnt of different habit and with puheacont broader 
leaves, the inflorescence more congested towards the tips of the branches, sepals 
broader, carpel::, larger and shorter-awned, etc, 

Sida neo-mesdcana Gray. Proc, Am. Acad. 22; 296. 1887. Fide Baker f. 

Collected by J. S. Rose near Huejnijuillo, Jalisco, August 24,1897 (No. 2537). 

Sida salwlaefolia Presk Reliq. Haenk. 2:110. 1836. 

The type of this sx^^cies was collected many years ago by Haonke at Acapulco, and 
bad not been collected again until recently, when Dr. E. Palmer (No. I, 1895-96) 
ob'kilned it brom the type locality. Mr. E. G. Baker in his revision made it a variety 
of S, apinoftOf bnt I believe he now considers it a good species. It is remarkable for 
the long rotrorsely hispid awns of the mirpels. 
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Sida tragiaefolia Gray, Bost. Journ. Nat. Hist. 2 :1G1. 18o0. 

Low felirubh 3to 6 dm.high; leaves slellato above; caljx 18 mm. broad; pi tala 18 
mm long, “orange yellow.’’ 

Collected bj' Dr. E. rainier in devices of rock on monntaiu side neai TopoloTmmpo, 
State of Sinaloa, September, l.s97 (No. 199). 

This is considerably out of the aupjiosed range of iSf. tragiaefolia and diit'ers also in 
having larger iiowers, more shrubby stems, etc. 

SPHAEUALCEA. 

Sphaeraloea angustifolia (Cav.) Don, Hist. Diehl. Pl. 1: I6r>. Is31. Malra anf/uati- 

/ob’rt Cav. Monadelph. Dias. 2;6i, f. 1789. 

Flowers violet. Collected by J. N. Bose along railroad in the State of San Lnis 
Potosi, Septcnihcr 2S, 1897 (No. 3074). 

Sphaeraloea angustifolia cuspldata Gray, Proc. Am. Acad. 22 : 293. 1887. 

Flowers orange color. 

f'olloeted by J. N. Bose at El Paso, June 1,1897 (No. 1189). In the Held these two 
forms appear speeitically distinct, although after examining a large series of herba¬ 
rium spoeimens I have hesitated to separate them. 

If restored to speeifie i-auk Sjihaeralcea stellaia Torr. & Gr, (Sida aiellaia Torr.) 
would seem to be the proper designation. 

Sphaeraloea aiida Rose, sp. nov. 

Steins 6 to 12 dm. high, much branched, the young branches densely stellate, 
becoming ghihrate; leaves sniall, lo to 35 mm. long, ovate, somewhat 3-lobed, cre- 
uate, densely steHute on both sides; petals vei-y short (1 to 5 mm. long); flowers in 
more or less leafy racemes or panicles; calyx 8 mm. long, cleft below the middle, 
euortly acuminate, densely stellate; ^letals yellowish (■?), drying purplish, 12 to 15 mm. 
long; carpels oblong, 4 to 5 mm. long, apicnlate at apex, base strongly reticulated, 
one-seeded. 

Collected by Dr. E. Palmer on tbe border of a garden in the arid region about 
Gnaymas, Souoia, in 18,>7 (5>o. }K)t, and itoin the same locality by J, N. Rose in com¬ 
pany with Dr. E. P.ilmer, .June ,5 to 11, 1897 (No. 1209b Dr. E. Palmer's plant was 
referred to 8. amhigita' from which it is abnndantly di.stinet. Tjpe, J. N. Rose’s 
No. 1209. 

Sphaeralcea califomica Rose, Contr. Nat. Herb. 1: 06. 1890. 

Stems often 15 dm, high, much branched; flowers light orange, drying yellowish. 
Common in waste places. 

Collected by J. N. Rose at La Paz, Lower California, June 14, 1897 (No. 1305). 
Sphaeralcea pedatifida (Gray) Gray, Proc. Am. Acad. 22: 291. 1887. ^falvaatruvi 

judaiiUdinu Gray, Bost. Joum. Nat. Hist. 2; 160. 1850. 

Collected, by J. N. Rose at El I’aso, Tex., June 1, 1897 (No. 1188). 

El Paso is probably the type locality of this .species. 

WISSADULA. 

4 ABVTtLASTRVii Baker, Journ. Bot. 31: 70. 1893. 

This section as originally used contained hot one species ( TT. aedbra). It is well 
named, hut should he somewhat modified and enlarged so as to include also certain 
species which h.ave more strikingly the habit and flowmra of Abutilon. As I under¬ 
stand the section, it should include the following five species: 

■Wissadula scabra Presl, Reliq. Haenk. 2 : 117, t. 69, figs. 1 to 14. 1836. 

Pres! gives no more definite locality for this species than “Mexico.” 

I have referred here the two following collections, although they both should he 
compared with the type specimens; Mr. Pringle’s No. 1721 (1888) from the bairouoa 
near Guadalajara and J, N. Rose’s No. 2928 from near Bolanos, Jalisco. 


> Proc. Am. Acad. 24:41. 
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WlBsadula panictilata Rose, sp. nov. 

A huvall sUi'uh l.“ to 24 <lm. liiah; leaves ovate, acnmiuate, cordate at base, 7 to 10 
cm. long, shoi't-potioled, somewliat stellate on botb. surfaces; Ilowevs in dense ter¬ 
minal panicles; pedicels slender, 1 to 2 cm. long, jointed a short distance below the 
flower; calyx 6 rain, long; sepals triangular, shortly acuminate, stellate; petals 
yellow; carpels about 8, strongly apiculate. 

Collected by Dr. E. Palmer near Ymala, Sinaloa, September 25 to October S, 1891 
(No. 1743). 

This species is near W. scahru, but scorns to dill’er in the rougUor pubescence of the 
leaves and calyx, tlio more acuminate buds and sepal.s, smaller calyx, and smaller 
and strongly apiculate carpels. 

"Wiasadula acuminata Rose, Contr. Nat, Uerb. 5:114. 1897. 

Tlie type specimen (Type No. 1515) is in tlie National Herb.arinm. 

Wiasadnla holoaerioea (Scheelo) Garcko, Zeitscbr f. Natnrw. 63:124. 1890; 

Abutilon holoaericenni Scheele, Linna'a, 21:471. 1818. 

Our material under thi.s name seems to represent 3 forms, but until a much fuller 
suite of speelnieus can bo examined it seems best to leave them all undisturbed. 
The slender sepals appear to be assooiuted with tbo blunter carpels and vice versa. 
.4. lioloacriccim var. (Palmer’s No. 112) has nothing to do witli this species, hnt is a 
good Ahuiilon, 

Wiasadnla piluglei Rose, Contr. Nat. Ilcrl). 3 : 312. 1895, 

The type specimen (Type No. 475) is in the National llorharinni. 

Wiasadnla trilobata (Hemsley) Rose; JindKon Mlohalum Ilcmsley, Diag. PI. Nov. 
pt. 2:21. 1879. 

Wo have a duplicato.type (Type No. 184) of this species in the National Herbarium 
whii'h iioasessos all the peculiarities of the gomis Wiasadnla as it has been so aptly 
described by Dr. Robinson in the Synoptical Flora. Mr. Hemsley states that the 
Cells are ofti'u 5 or 0 ovulod, lint all those which I have examined have 3 ovules, two 
iu the iijiper and one in the lower section of the coll, as is always fonnd in this genus. 

Collected hy Parry & Palmer, near Sail Luis Potosi, 1878 (No. 81), and more 
recently hy A. Duges, near Guanajuato, .September, 1889 (No. 287). 

Here may yet be referred TJ". acuminata Rose, bnt, as the specimens at hand show a 
slight difference, it seems best to keep them distinct until more material is collected 
of both. 

In my discussion of JTissudula liiraittiflora and its forms, in 1895,‘ I suggested that 
it contained several good species, and that tliey seemed to indicate a good snbgeuus. 
A recent review of this material confirms the results of my previous study, and I 
now feel warranted in disposing of them as follows: 

Bastarpxastrum Rose, S nov. 

Carpels 3, ronnded at apex; stamens cleft to the base; flowers violet. 
Wiasadnla hirsutlflora (Presl) Rose, Contr. Nat, Herb. 1; 306. 1895. Basfurdia 
JiirButijlora Pre-sl, Eeliq. Haenk. 2: 112’. 1836. 

Collected by Dr. E. Palmer at Colima, Colima. Febrnary 27 and 28, 1891. The.se 
specimens have been identified by Mr. E. G. Baker of the British Museum. The typo 
is reported from Acapulco, but Loth Palmer and Nelson have recently visited this 
port without being able to find the sitedes. 

Wissadnla ciuota (Brandfegee) Rose; AbuUlon elnctuni Brandegee, Zoe, 3; 848, 
1893- 

The type collected by Mr. T. S. Brandegee in 1892 comes from Las Dnrasnellas, State 
of Sonorat. A fragment (Type No. 194) is in the National Herbarium. The plant had 
been previously collected by Dr. E. Palmer (in 1890) near Alamos, same State (No. 
381), and has since been collected by E. A. Goldman at Alamos (January 29,1899; 


‘ Contr. Nat. Herb. 1:306. 
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No. 30i{). The follovrius; uoto, taken from a letter of Mr, Brande^ee, shows That Ins 
fl]ifciiuen.s [loasess the eharaoters of the genut as well as of this ''ortion 

‘•In .lZ>nh/o/i cimiuin there i&uo antheriferons column proper; each one of the car¬ 
pels is transversely septate, the npimr part be.inng two collateral seeds ami the 
lowei cell one. Very littlo of it was collected, and I can give you only the fragments 
inclosed in this letter. ” 

Wissadula tiicarpellata Kohinson A: Greonman, .sp. nov. 

Stoma terete, ligneacent below, finely tmncntoso-pnbeseent, with short simple Iri.s- 
ciduloiis?) hail's and somewhat scabrous; the surface iii age slit with nuinerouH line 
longitndinal linear depres.sioii.s, apparently the re.snlb of the spri'admg of the cortical 
libers; leaves ovate, gradually narrowed tf> a caudate aemmnation, serrate-dentate, 
green and liuoly stellnto-iinbeseent on both siirfaees, slightly iinler beneath, usually 
marked above with a small dark-imrplo spot at the origin of the i5to 7) nerves, 
cordati* at the base, G to 10 cm. long, 3 ..j to .■> cm. broad; petioles 3 to 7 cm. long, 
tomentose; stipnlos and bracts illifomi, pubescent, caducous; dowers niimerons, 
homo in a large, loose, racemose panicle; pedicels O.G to 2 cm. long; calyx campanu- 
late. stellate-tomeiitose upon the outer surface; segments ovate-lanceolate, attenuate, 
4 to 3 mm. long, somewhat exceeding the tube; petals obovato, cuueate, essentially 
entire, 7 mm. long, densely stellate-pubescent near the base upon the onter surface 
and marglu.s, in dried .specimens bluish; stamiiieal tube 1.7 mm. long; style deeply 
3-partcd; divisions pubescent below; ovary and capsule tomentose; ovules 3 in 
each cell; seeds dork brown, 2 mm. In length, inconspicuously verrucoso.—Collected 
by C. (r. Pringle on a moist hillside at Tequila, .Jalisco, October 17,No. 4578 (ty^ie 
nuraberb and September 80, No. 4G10in part. Both numbers were distributed with 
ilr. Pringle’s seta of 18,03. Uuforlimately, the material under No. IGIO seeniR to 
have been confused and to consist in some sets of a Sida near to if not identical 
with alaiiiimana Wats. Thi.> material may be distinguished from the Wissadnla, 
here desorihed, not only by the well-knowu carpellary difi'ereuce between the genera 
tiida and Wissadula, but by the pubescence of the leaves, which is longer and chiefly 
simple. 

Wissadula wissadnloides vBnker f. )Rose; Ahnlilon irinsailuloides Baker f. Contr. 

Nat. Herb. 3; 312. 180,”, 

The type of this sjiecies is in the National rierlmriuin (type No. 482). The species 
is only known from Ltr. Piilmer's specimens from Ymalu, State of Sinaloa, 1891 (No. 
172G). 

MISCELLANEOUS SPECIES. 

Bombax palmeii Wats. Pmc. Am. Acad. 22: 399. 1887. 

A tree 4.5 metem or more high, with a large spreading toi>;-bark very scaly, Imt 
dnally faDing,leaving a smooth, reddish trunk; leaflets mostly 5, clothed when 
young with a dense stellate tomeutam on both sides, liccoming nearly glahrate 
above in age; petals 5, 19 cm, or more long, tbickish, densely stellate; stamens 
uumcrous, nnited at base into a tube 2 cm. long, 

Thi.s spei'ies has heretofore been known only from Palmer's ajid Pringle’s collec¬ 
tions about Guadala^jara. It proves to bo one of the commonest trees in the trop¬ 
ical district from Rosario to Acaponeta and Topic, eastward to the mountains, and in 
the tropical valleys of the interior. The trees are usually found on rocky hillsides 
at from 200 leet to 3,GOO feet altitude. It flowers some time during the dry season 
(Octolier to June), fruiting ju.st before the heginuing of the rainy season. Flowers 
heretofore have not been collected, and mine are poor, consisting only of old and 
withered ones. 

Specimens were collected near Acaponeta. Tepic, June 23, 1897 (No. 1461), and 
near Colomas, Sinaloa, July 21 (No. 3215). Trees were noteil on the east aide of the 
west range of the Sierra Madre at an altitade of 3,600 feet. 
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Celba caaeaiia Medii'. Malvenfara. 1C. 1787. 

A few lurye tieo's. 20 meteis liigh with a trunk 15 dm. in diameter, were seen near 
Coneepeiou, Tepie, July 2li. 1897; J. N. Rose (No. 1887 ). The trees are said to llowor 
in tile dr\ season. 

This is one of the treo-eottons of which the Moxioaus use the iiher m pillows, etc. 
Ceiba grandiflora Rose, Coiitr. Nat Heib. 1 ;808. 1895. 

This C'eiha is a common tiee throughout tropical western Mexico. It does not 
llower during the luiny season, or onU sporadically, and my specimens therefore 
chiefly ■'how foliage, 'i’ho leaves being taken at various times throughout the rainy 
season .show great variation in te\tnre, puhesi’cnce, etc. My speeimen.s ma.\ all 
heloni; t o one species, although I have T(*fen<‘d them to tw o. Full material of all the 
Mexican species should he collected s«» as to enable someone to ledescriho them. 

Colloi led liy J. N.Roae near Rosario, July fi to 10, 18!>7 (No. SlfiU; near Coloinas, 
Sinaloa, July 10 (No. 1705j, and between Han Jnan Capistrano, Zacatecas, and 
Hnejnunilla, Jalisco, August 28 ^No. 2191). 

Ceiba tomentosa (Bolnnsou) Britten A Baker. Joum. Bot. 34 :175. 1896. Erioihn- 
ilron ioiriinioaum Robinson, Proc. Am. Acad. 29 : 314. 1894. 

Collected by J. N. Rose at BoLinos, HeptembiT 10 to 19, 1897 (Nos. 2931 and 3687), 
and between Bolaflos and Guadala.i.ara, Jalisco, Hept<*mber 22 (No. 3096). 

I have referred these sjieeiiuens here as they come from the region of the type 
apeeiineus. lu the field I did not distinguish this species fiom the preceding, hut 
the heibarium specimens show a difiereivee In pnbeaeenci' and texture whi<*h seems 
to he constant. 

Gossypiiua barbadense L. Hp. PI. 2: 6i>7. 1763. 

A slirnh or l.irge hush 5 to 8 feet high. It is cultivated in many places in Mexico 
for the cotton. Hpeeiiiicus were obtained from the following places: 

La Pay, Lower California, June 14,1897 (No. 1306); in yard at Ilna-semote, Angnst 
11 (.No. 2285); uu the road between 8au Juan Capistrano and Hnejuquilla, Jalisco, 
August 23 (No, 2198), and in yard at Bolanos, Jalisco, September 10 to 19 (No. 3697). 
Horsfordia newberxyi (Wats.) Gr.ay, Proe. Am. Arad. 22 : 296. 1887. Jhiiiilm 
vewberryl M"ats. Proe. Amer. Acad. 11:125. 1876. 

This ih a common shrnh on the low hills about Guaymas. 

Collected hy J. N. Rose, June 5 to 11, 1897 (No. 1262). 

Kosteletzkya panicnlata Bonth. PI. Hartw. 285. 1848. 

The type was collected at Bolanos, Jalisco, by Hartweg. I did not sec the plant 
at this place, hut collected specimens between Bolanos and Gnadnlajara, September 
22, 1897 (No. ,H064^ 

Malva parviflora L. Amoen. Acad. 3:416. 1756. 

Collected hy J. N, Rose at Celomas, July 16, 1897 (No. 1723), and between ('oneep- 
cion and Aeaponeta, Jnly 30 (No. 1903). 

This is called hy the 3Iexieans '* mulva castilla." 

Malvastrtun greenmaninmim Rose, sp. nov. 

Htenis S to 8 feet high, sparingly branched; plant more or less stellate-pubescent 
throaghont; leaves ovate to orbicular in ontline, cordate at base, 3-lobe<l, with the 
lobes acute, somewhat unequally crenate, the larger ones 5 to 6 inches long (on 
petioles 4 to 6 inches long),becoming much smaller above; flowers in dense axil¬ 
lary clnsters or short spikes, or sometimes in a terminal interrnpted spike, either 
naked or leafy; braotletsS, filiform; calyx 3 lines broad, becoming larger in fruit; 
lobes ovate, aente, 1 line long; petals white, small (1^ lines long), nearly orbicular, 
ronnded at apex, somewhat enneate at base; carpels usnally 9; 1 line in diameter, 
smooth except a small tuft of hairs near the tii». Collected by Mr. C. G. Pringle in 
the pcdregal of the Valley of Mexico, Octolmr 19,1896 (No. 6582). 

This species is very near Jf. sohaffneri Wats., but difi’ers somewhat in the shape 
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of the leaves, in Ihe c.ilj-x lohes \)eing le'5>> ovate, acnmin.ite, the calyx le-'S den&ely 
etellate-tomontose, the fruit eslighfcly tliftVrent, etr. This specie-named for Mr. 
J. M. Greenmail, who has assisted in separating it from -V. s» haffiun. 

Malvaatrnm tricuapidatum Gray. PI. W'light. 1: 16. ls52. 

Collected hy J. N. Rose between Rosario and Concepcion, Kinaloa, July 27, lsh7 
(No, 3263,; at Rosario, July 11 (No. 1597), and at San Juan Cajii^traiio. Za<-atecas, 
August 20 iNo. 24t6h 

Melothria acabra Naud. Ann. Sci. Nat. ser. 5, 6: 10. 1866. 

Collected by J. N. Rose near Acaiioneta, Territorio de Tipic, June 2.3 to 30, 1897 
(No. 3142). 

A rather peculiar form, with leaves neaidy orhieuhir m outline, either slightly or 
deeply 3-lobed. A somewhat similar form was collected hy Dr- Palmer near Aoa- 
puloo, Guencro, in 1895. 

RoblnsoneUa discolor Rose A Baker f.. sp. uov. 

Tree 6 to 9 m. high, glabrous, with brownish gray cortex; leaves ovate, cnsjiidate, 
snhacuminate, blunt at the apex, cordate or subi-ordate at base, sometimes unequal- 
sided, 4 to 5 cm. long, 2.3 to nearly 4 eui. broad, on peiioles 1 to 1,3 cm. long, diseol- 
orous (covei’cd witha line but dense touientum), green above, cdueaccut below; -epuN 
otate; petals while, 7 mm. long; fmit borne on pedicels, often about 2 cm. long 
toward the extionuties of short lateral branchlets and at the apex; pedicels articu¬ 
lated about the midiUe, solitaiy or iu }>airs; calyx alioiit two-thirds the length of the 
carpels; sepals ovate, acute, puherulous; cat pels about 12. stellatcdy hairy, especially 
on the hack, not quite 1 cm. long; seed dark brown, snbtriangulur, hairy iu iiarts. 

Collected hy Mr. C. G. Priugle on limestone hills, Las Paliiias, San Luis Potosi, 
altitude 90 meters, April 27, 1894 (No. 5767), aud March 2, 1899 (No. 80U7). 

Tills species dili'ers from li. conlata Rose A Baker f. in not having a illous petioles, 
in the color aud character of the imbesceuce on the leaves, etc. .‘Subscribers to Mr. 
Pringle's elegant sets of Mexican plants will doubtless liud it in this j ear's distribu¬ 
tion. Mr. Pi ingle states that this exiocies is a slender tree tbuiul on the mountains 
of eastern San Luis Potosi, thence to Tampico. 

Adtliug this species to those described iu Garden aud Forest for Juno, 1897, the 
genus will now consist of J?. cordata Rose A Baker f.. 1!. divergin'- Bose A Baker f., 
li, Undeniana (Turoz.) Rose A Baker f., aud i?. dihvolor. The typo of the last named 
will be found iu the U. S. National Herbarium, Washington. 

Fragments of still another species have recently' been sent to Mr. Rose from Hon¬ 
duras, and whilo there is no question as to its generic position and its distinctness 
from tho four other species, yet it seems best to withhold it until further material 
has come to light. Collectors in Central America and ciiialors of Herbaria will 
confer a great favor if they can communicate any mateiial "which will help ns diag¬ 
nose this species fully. 


NOTES ON PASSIFLOEA. 

Passiflora colimensis Masters A Rose, sp. uov- Plate VN. 

Annua i dohilis ramis snlcato-striatis, setulosis; petioHs ad 5 cm- gracilibus versus 
apicem biglandulosis, laminis circa 4 cm. long. 5 cm. lat. niembranaceis pilusulia 
sea glabrescentibns basi enueatis oordato-bilobis (lobis rotuudatis), 3-nerviis ad 
medium 3-lobis lohis obtusiusoulls ad uiargines remote deutatis; atipulis minutia 
deeiduis; peduuciilis axillaribus petiolis hrevionbus hractels parvis setaceis 
reniotiuseulis mimitis; tloribua circa 4 cm. diam. tube late glabro pooulifoxmi; 
sepalis herbaceis e basi late Innceolatis; petalis albidis aepalis dimidio brtmorihus; 
corona fauciali filamentosa fills l-serialis petalis aeqnilongis liguliformibus basi 
viulaceo fasciatis; corona media memhrauaoea mtlexa margiue dentata; ovario 
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ijlaliro elliptK-.t. styli'i liguVifonnibns apice btioniatoso clavatis; fructu ‘baooato, 1 
long. f l.it, glalno: scuiiinbus oinuplaiiatis foveolatis. 

Till-, spt*« le^ Id Qt'.ir r. fi> ai\«l P. hrynnouku. Imt speoitically very tlittervut. 

riie'^pet'iun-u'j have been oaretnlly compared botli at Kew and at Wauliington, but 
there is ut)tliiiig like it in either eoHeetnin. 

(’olleored by l>r. E. I’aliner in July. IW (No. 2^3), at the city of Coliuui, where it 
is ‘•iiiil to gnnr iu sli.nly womls, running over low bus.hes or trailing ov er tlie ground. 
Dr. Palmer states that the llowers are white with bine markings and very showy, 
and that the fruit is sometinie.s eaten. 

PaBsiHora foetida L. Sii. PI. 2: 939. 1753. 

This is a very common species. Collected hy J. X. Kosc at Acaponeta, Teiiic, June 
2.3. IW (No. 14l!»P; between Pedro Paulo and San Plascito, Tepic, August 4 (No. 
lOOSr, near San Juan Capistrano. Zacatecas, August 20 (No. 2413), and at Bolafios, 
Jali.seo, Sept<»mber 11 (No. 2!^tt4). 

Passiflora foetida arida Masters & Rose, var. uov. 

A ^ ery remarkable form, and perhaps distinct from P. foetida, but for the present 
it seems best to treat it as a variety. 

Siieciiueus collected by J. N. Rose at Gnaymas, .Sonora (No. 1200), may be described 
asfollows: Stems covered with a soft, whitish, short pnliescence; petioles very short; 
leaves nearly orbieulur iu outline, deeply 3-lobed, the lobes nearly eiiniil, rounded 
at apoi, very thick in texture, somewhat reticulated beneath, deuoely and velvety 
pubescent on both sides, slightly or not at all glandular; mvolucral bracts lanate, 
more or less glaudnluv. 

Ileie I am inclined to refer the folhiwiug specimens, although they diHer some¬ 
what iu the shape and cutting of the leaves: 

Edward Palmer's No. 91, from Gnaymas, Sonora. lfc!S7; F. S. Maltby's No 206, from 
Hermosillo. Sonora, June 10, 1S97; J. N. Rose's No. 1318, from La Paz, Juno 14,1897; 
T. S. Hraadegec’s ]dant, from Comoudu, Lower California, March 11,1889, and his No. 
333. from S.nu Jose, Lower California, March to Jane, 1887. This form is confined to 
the most arid jiarts of western Mexico. 

Passiflora foetida hastata i Certol.) Masters iu JIart. FI. Bras. 13, pt. 1:583. 1872. 

P./msfuftt BertoL FI. Guatira. 27. 1810. 

Leave.s auft-velvety, the central lobe mneh elongated. 

Here 1 would refer specimens collected by lit. E. Palmer at Acapulco, Mexico, in 
1894 and 189.3 <Nos. 306 and 313). 

Passifloxa mexlcaua A. Jnsa, Ann. Mas. Par. 6; 108, t. dS,/. ?. 180,5. 

Collected by J. N. Hose in the State of Jalisco on the road between Bolailos and 
Gnadalajaru, September 19.1807 (No. 3017). 

Passiflora serratifolia L. Sp. PL 2; 955. 1753. 

Collected by Mr. E. A. Goldman in the State of Puebla, January 31,1898 (No. 36). 
This is P. serruti/olia as understood hy Masters, but the leaves are less serrate than 
in Linnmos s figure.' 

Passiflora sloyoides Cham. Liuntea, 5: 88. ISSO, 

Collected by J, N, Rosa in the mountains west of BoluQos, September 16 to 17, 
1897 \No. 20651. 

My spcchueiw are referred to P, sicjjoides on the authority of Dr. Masters. They 
difi'er from the description of P, nicgoidex in several important reapeots. In my speci¬ 
mens the leaves are equally 3-lobed, the lubes being ronnde<l or occasionally acute, 
not glandnlar at base, etc., while P. glegoideo is described as having the lobes trian¬ 
gular anil aouniinate, the central one elongated and biglaudnlar at the sinus; the 
pettolnlar glands in my pUcht ore giobnlar, sessile or nearly so, and not club-shaped, 


' Amoan. Acad. 1; f, 10, Jig. 1. 
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ere. Tbe seer!*’ aro also very difteiently niarketl Jroni those found on (Jautemalan 
t.pe( linens fio lalieled m the Naiional Ilerbarinm, 

The tj'pe of P. Moi/oidts was collected near Jalapa by St liiede ami Deppe. 
Passiflora suberosa L. Sp. PI. 2 ; 958. 1753. 

C'olle<-ted by J. N. lioso in the State of Daraugo. Ansinst 15. Ivy? (No. 3.")0t;, and 
in the Sierra Madre west of Bolanos. September 15 to 17. 1897 (No. 2910). 

These two eollections. although both referred to /’. h((6trn«fl, seem to be speeifleally 
distinct. 

The latter apociniuna Iiare deeply .S-lobed leaves, the loiies very mnch elongated; 
the former has ovate loaves, but slightly 3-lobed, the lobes ovate. Dr. Jlaster.- 
thinks this is “ an evtreme form of huJteruaa, or porhaiia distinct." 

SYNOPSIS OP THE NORTH AMERICAN SPECIES OP WALTHERIA. 

TTntilrecentlytlie National Herbarium lias possessed but two species 
of Waltberia, namely, the common ir. indica and ir. defonsa. Eeeeiit 
botanical activity Las brought to light all of the si.x species listed by 
Demsley in the Biologia Oentrali-Americana, except the little-known 
ir. hb-Huta, as well as three undescribed sjiecies, whieli are character- 
izeil below. The following key has been constructed after a careful 
^tudy of the material in the Gray, Donnell Smith, and National Ilei’- 
baria, and, although it seems reasonably satisfactory, u study of larger 
collections will doubtless suggest further moditicatious. 

A. ft STEGoWALTiiKni.\. StijiHlea large and hroad: atgJe terminal; cait-inh dthUcini hg 
n terminal lid. 

Waltheria operculata Eo^e. ^p. nov. 

Herbs, 3 to 6 dm. high, nu>re or less branching, somewhut hairy; leaves oblong, 
more or less luiivy on liotb bides, somewhat irregularly serrate, acute, 3 to H cm. long; 
]»eiiole» 12 to 25 mm. long; alipiiles obliquely ovate, aenminate. 4 nun. broad at 
base, 8 mm. long, iulloreseenco capitate, 8bort-i»edimcletl; beads bracteate; outer 
bracts broadly ovate, acute, inner ones narrower; calyx turbinate, 15 iiini. high, 
5-lobtd, 10-nerved; lobes acuminate, as long as tbe tidte, clothed with long ]»iloso 
hairs; petals 5, 7 mm. long, yellow, si»atnlatp,obtuse, slightly .sagittate at has**, and 
with slender claws; stamens."; lilameiits united to the top; style slender, t.apering 
into a long unbranebed appendage; ovary 2-8eeded; capsule thin below, but capped 
with a thick hairy operculum. 

This species belongs to Professor Bebumann’s section Stcgowaltheria, of which 
there have lieeu hitherto only two species do&crLbed, both from Bra.iil. It isperbaiw 
nearest IP. Iracieoaa., hnt it has differently shaped .stipules, narrower and longer- 
petioled leaves, shorter peduncles, and tilanients united to the top. 

Collected by E. W. Nelson between Tapana, State of Oaxaca, and Tonala, State 
of Chiapas, altitude 200 to 500 feet, Auguat 1 to 8, 1S95 fNo. 2876). 

AA. § Euwaltueiua. Siipulea filiform; style lateral; dehiactnee of capsule loeulioidal, 
a. Zearea thin, aenminate, akarply aerrate, aoon glabrate. 

Waltberia acuminata Rose, sp. nor. 

Stents shmbhy; leaves broadly ovate, .acuminate, cordate at Luee, somewhat 
irregularly serrate, 10 to 12.5 cm. long, including the jictiule (2,5 to 3 era. long), 
nearly glabxona, or the petioles more or less stellate-pubescent; flowers in small 
axillary or terminal olostera on short peduncles; calyx turbinate bnt somewhat 
5-angle A, strongly 10-nerved, densely .stellate-pubescent; lobes 5. half as long as the 
tube, ovate, aente; petals B, obtuse, wedge-shaped, tapering into a slendet claw, 
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^labroQs; stamenti 3. glabmu^. hlaulellt^ united to above the middle; &tjle binglo, 
gluijiou',. mneh longer than the -itumens; stigma elub shaped; ovary hairy, l-relled, 
g*-ovnb tl, 

CoUceted by Dr. Ed-vsard Palmer near C'nliacan. October 25 to November IR, 1><91 
xNo. 1793'. 

aa. Lta^i-' not fa thm, nut a< timinate nor ftharphj sirrate; nertr ijlairate. 

b. Lon', rather ihlicate shrubs nr hrha; leaves bniaUj jloieera email. 

c. Caly.r tube twice as long as the sepaU. 

Waltherla preslii Walp. llepert. 1;340. 1842. 11 aliheria rotundifolia Presl, Relnp 

Kaenk. 2:151. 1SS6. Not Schrank. 1828. 

Very common on the sea beach, often covering largo surfaces with its long pros¬ 
trate stems; flowers yellow. Collected by r»r. E. Palmer near Acapulco, February, 
1895 (No. 502;. 

The type of IV. rolnndifoliavr&ii collected at Acapulco by Haenke many years ago, 
but has not since been collected till now. 

cc. Calyx tube no longtr than the sepals. 

d. Filaminia united to the top. 

Waltheiia ameticana L. Sp. PI. 2:673. 1753. 

rollected by J. N. Rose iit Ma/atlan, June 17 to 19, 1897 (No. 1376) and at Acap- 
cmeta, Tepic, June 23 to 3U (No. 3130). 

A common tropical species. 

Waltherla detonsa Gray, PI. Wright. 2 : 24. 1853. 

Collected hy J. N. Rose near San Juan Capistrano, Zacatecas, August 22, 18{*7 
(No. 3448). 

dd. Filaments not nniicil at the top. 

Waltherla hirsuta Presl. Reliip Haenk. 2:152. 1830. 

This species was collected by Haenke somewhere in western Mexico, hut the exact 
locality is not given. I hai e not been able to refer any of onr Mexican material to 
it. The species is descriVd as having the leaves ovate, cordate, aente. and 6-nerved, 
and the flowers pnrplo. 

Waltherla acapulcensis Rose, sp, nor. 

Apparently a low sUrnh; itrauches slender, iiuri)Ush, stollaie-puhesceut; upper 
leaves somewhat elliptical, obtuse, rounded at ba-^e, somo of the lower ones cordate, 
2.5 to 6 cm. long, stell.ite above, (laler and more densely stellate henoath; fl«)wers 
in sebsile or shortly peduncnlate clusters; calyx 3 mm. high; sepals equal to the 
tulie, acute; jietals yellow, oblauceolate, obtuse, tapering at base into a slender 
claw; btaniens united below for about one-fourth their length. 

Collected by Dr. E. Palmer near Acapuleo, 1894-95 (No. 218). 

Dr. Palmer states that the species is very common in the canyons. 

hb. Tall coarse shrubs ; leaves large; Jiowers large. 

e. Filaments united to the top, 

Waltherla brevipes Turez. Bull. Sou. Nat. Mosc. 31, pt. 1; 213, 1858. 

8bmb 2.4 to 7.3 dm. high. Calyx 6 nun. long, hairy without; lobes half the length 
of tube: fllninent*t united to the top; style long and hairy; capsule without opercu¬ 
lum. Collected by E.W. Nelson in dry ground in clearings about the outskirts of 
Tuxtepec, Oaxaca, April 9, 1894 (No. 362). 

The typo loealUy is “San Pedro Nolaaco.” We have nothing like Mr. Nelson's 
plant in the hexb&iinm. It very closely resembles in habit, foliage, and inflorescence 
Mr. Charles L, Smith's No, 1987 fimm isthmus of Tehuantepec, hut has a different 
calyx and stamen tube. 



Waltbeiia ihombifolia Suuth. 23 : 

llu» ‘'i>e( i* s, rm .i « niuniou plaut of ( o^tu llif .i, '■ft'iu'i iior to lie sjiec ilically 

ilitieient fioni the .(hot e. 


n . Jllununts ant niii/nl fi> lln foji. 

Waltbeiia glomeiata Tresl. Kelni. Haeiik. 2: iNlij. 

>liiTib 15 to 21 »lin. ealjv (» nini lono: S( pal«< hroatl, 1 mm. long; petals 

esserteA; stameus iiniteil only at l».ise. 

NOTES ON SOME MEXICAN SPECIES OF THALICTRTTM. 

WLile attemi)ting to revise the Mexican and Central Amoricau spe¬ 
cies of Tlndiftrum T found that there were five very distinct species 
witli peltate leaflets. Only two species with such leadets had hereto¬ 
fore been desciibed from this region. One of these is the very recent 
T. jtrhKjIel. of which we have a duplicate typo in the National Tlerbu- 
riuni. The other is the T. itelUitinn DC., which was very briefly 
dc.x-ribed in the Prodroiuus and said to have come from Mexico. 

Lei'oyer, in his monograph of tliis genus, cited as belonging to tbis 
species specimens from two very widely separated localities, namely, 
Costa llica and Agiia Calieiites. From my knowledge of the flora of 
these two regions 1 doubted these references, and the specimens seemed 
to confirm niy suspicions. I could not, however, without knowledge of 
the type locality and with tlio very meager eharaiderizatiou in the 
Frodromus describe definitely what was really T. This led 

me to send sj)ecimeus and a brief note to M. Casimir de f’andolle, at 
Geneva, in whose herbarium is deiiositcd the type of T. pvlfatuin. M. 
de Candolle replied at some length aut: inclosed a tracing of the foliage 
and akeues. Ilis letter is so clear and exhaustive that it seems advi.s- 
ablo to publish the correspoudeuce in fiillj as it 4*au not ftiil to be of 
interest and of value when a more exhaustive study of this genus is 
made. 

Fi'.inur.vBY 27, 1S91>. 

M. Cahimiu DC C.\>ri»oi.LE, 

t'uiD'ileHt.TicrreO, Gtmra. Switzerlainl, 

My Dkak Sir; I am about to troublo yon ouce move, ami tbis time with a Tlialic- 
trtim. Tluilictrum }u Uattiui was descnbeA iu the Pvodrouina. volume 1, page 11, bat 
with uo more detinite locality thau “ Mexico.” Lecoyer cites two localities for this 
Species—Costa Rica and Agua Calieute. We have a specimen iu the National Her- 
burinm, from Quatumubi, which ^eelas to answer his description, lint I am not sure 
that tbis is the same plant as described in the Prodroums. I have five specimens 
jJh peltate leaflets, and at lejust three of them are undescribed. It is very impor¬ 
tant to make out deliuitely what is the true T.pdtatum. 1 inclose leaflets undfrolt 
of all these five species, and if yon can refer any one of these definitely to T. peho- 
tum it will be a great help to me. I should like, indeed, to have a fragment &om 
your specimen, bnt since I know how precious these plants are, I do not feel as 
though I ought to ask tbr it. 

Yours- A'ery truly, 

J. N. rose, 

22114-4 
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S COUK J>E St. PlEinjE, 

(renera, March 1^, 1890. 

l')rAU .mk: Jlavinu eA-iiniinpd the live Pi)eeimous of TlmHotrum recently sent by 
you, I arrl\e at the folhiwiini conclusions: 

1. Pringle’s Xo. "US is to be referred to tin* peJlatum DC. Its leaflets are of the 
>>ume shape and neaily <if the same aii^e m ith those of that specic.s and glabrou.s as they 
are. as 3011 may see in the subjoined tracing of one of the leaves of the Prodromus 
tyite. Tme it i-N that one of the fruits accompanj ing that in 7848 bears a rather long 
style; but I iiiiist point out to yon the fact that, us shown in my tracing, the fruit 
of the j>» Hafiim when young has also a very long st,\ le, which afterwards gets broken, 
so that only part of it remains at the top of the fruit when ripe. 

2. T. jalhcannui (Ruse No. 2840) and the Vringlei (Pringle No. 247S) have both much 
smaller leaflets than the i>tUatnm DC.; but this may be due to their having been 
irathored higher on the plants on superior and smaller leaves, as these leaflets also 
are liuite glabrous; and finally as tbe fruits of both specimens agi eo with those of the 
peltatim, I snggest that those species are perhaps mere varieties of the latter. 

3. Your T, cutmaravauHtn (Piingle’s No. 7238) really seems to me to be a distinct 
species, on account of its snialler and pubescent leaflets, altbongb its fruits mueb 
resemble that <if T. pellatum. 

4. The Guatemala spt'cimen, labeled T. peltutitm (lleyde No. 164), also looks a.s a 
distinct species, on account of its strignloso friuts and leaflets. 

Availing myself of yonr kind permission to do so, I shall retain those five speci¬ 
mens, umch regretting on my side not to be able to Bui>ply you with any fragment 
of the already too meager I'rfulromus type. 

These Thaiictrnms have a a ery great interest for me, being to my knowledge (with 
T. icluingni'-e Lee.) the only plants having composite loaves with peltate leaflets, I 
have already drawn attention to this irregularity in the last sitting of the British 
Association at Bristol. 

I remain, yonrs, very truly, 

(Signed) G. Dk Caxdollk, 

KEY To TUn MEXICAN AND CENTUAU AMEIUC.VN SPECIES OF TU.VLICTJU’il. 

a. Lulilefs peltate or kuhptltale. 

b. dircMC'- of least iicict' as long as broad. 

c. Irhuicons throughout; alcenis tapering at base or with a short but erideiit stipe, narrowTg 

elUpilcal. 

d. Ziajieis large, with rerg broad, shallow vrenatioiis, 

Thallotrum peltatum DC. Prodr. 1; 11. 1^4. Plate XXI. 

Apparently a tall, coarse idunt, glabi-ons and very glaucous throughout; upper 
leaves twice terunte; leaflets verj*^ large ^^tlie upper ones 8 cm. in diameter), peltate, 
orbicular, with a few large crenations or lobes above, nearly entire below, rather 
strongly veineil, pale on both sides; inflorescence an open panicle, 2 dm. long (in 
tbe only specimen seen); fruit somewhat oblong, 3 to 6 mm. long, tapering at base 
(almost stipitate); one edge nearly straight, the other rounded; the sides with 2 or3 
nearly parallel nerves either distinct or united by cross nerves; style very long (12 
nun. or more) and somewhat persistent. 

Collected, by C. G. Pringle on hldff of barranca above Cuernavaca, Morelos, August 
23,1897 <No. 7418), and distributed as T.pringlei. It differs from T. jiringlei in its 
and foliage. 

I have described this species from Mr. Pringle’s specimens, since De Candolle’s 
deecripiion really applies ef^ually as well ti> any one of tbe peltate-leaved, species. 
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For tliO piiijni'.o Ilf I oiupai ihou T inserteil In ro A. Do <'amlolli‘s oriyin tl 

lie*-! mil ion: 

‘•T. J’HLi \.TUM. ilorilMis polygtllIll^, lilanu-ntis lilifoinubiib, .intbeiis Jon^i .iristutiN, 
Ciiipellis bpvsilibns stylo loiigo aristatic. sogmoutis folionnn iiifoiioinm pi Itatii." 

Ilebides Mr. Tringlo’splants, ibo onlj other spei iiaou of this specii". known ly the 
t\i)e notv in the Be Candolle herburmni, of whieh a sketch is hei e reproduced. 

As is seen in the description uliove, no type locality is given, nor is any indicated 
on the Libel of the pespeoimens. The postscript to (*. Dc Candolle’s letter. <|uotcd 
abo\e, w'hile not eonclnsive, seems to throw some light on this point, and is as follow a: 

‘'The Piodroimia type of ThaVictrumiteltaUmi is labeled thus: ’Mcxiiiue il’Alainan 
Ibll.’ Xow', Alamau was minister of the interior of Mexico and a friend of my 
grandfather, to whom he has sent many other plants, but I do not know where be 
volleelcd them.’’ 

From this it is seen that Aluuiau was stationed in the Citj of Mexico, and it is not 
improbable that Mr. Piingle's specimens may have been collected at or near the 
t,\ pe locality. It is w'ell know n that the Cuernavaca legion has long been the resort 
of the wealthy and iuQuential class of the City of Mexico. 

Kxplvvauqn or PLAin —a.Le.if. b, IniitwiiUsiilc,iku lathi liiiikciicli. (Tracing luatli iium the 
t\ (H xiieiimtu now in the Uu Canilolle lierhannui at Ucueva. Switzerland furmsltud bj M. Ca-iimit 
!><' Candolle.) 


dd. Leaflets small, with small orate teeth. 

Thalictruni jaliscanum Rose, sj*. nov. 

Steins tall, gliihrons and glaucous; upper leaves teniate, ibe leaflets peltate, 
orhicnliii, 0 to 111 toothed, glabrous; iiiliurcsceuce a large u{>en panicle; carimls nar¬ 
rowly elliptical, somewhat cuneute athase, strongly nerved. 

Collected by J. N. Rose on the table-land between C’olotlan and Bulurio.s, State of 
.Jalisco, September 7 to y, lb97 fNo. 2840). 

cc. A'ot at all glauvous ; akent^ suhse^bile, »ne side straiyhi. 

ThaUctrum cueruavacauum Rose, sp. nov. 

Stems low, 6 dm. high, somewhat branching above, mote or leas pnbescent; leaves 
2-ternate; Icahets nearly orbicnlar, peltate, with broad, rounded, or somewhat 
upieulate crenations, slightly ronghened above, densely pnbemlent beneath, pale, 
13 nim. or less long; flow’ers in an ojien panicle, jierfect; stamens with short ai>icnla- 
tions; >t.\lc'» long; akeues with one side straight, the other curved, narrowed at 
base, Imt more strongly towards tbc apex, the fruit with 3 or 1 nearly jjaraUel ribs 
sometimes uniting, slightly scabrous, 4 mm. long. 

Collected by Mr. C. O. ]^ingle near Cuernavaca, State of Morelos, lb9fl (,No. 7238) 
and 1898 (No, 6878). 


bh. Akeiiea a little longer ikttn hroad, 

e. 7.eavea 1 or i iermte; Imfiets large, orlieular. 

Thalictnun pxinglei Wats. Frou. Am. Acad. 25:141. 1890. 

The type of this species comes from near Guadalajara, State of Jalisco, and was 
collect&l hy Mr, C.G, Pringle, June 29,1889 (No.2478). We have a dnplioate type 
(Type No. ^) in the National Herbarimn* Here probably is to be referred Mr. Prin¬ 
gle’s No. 2478, with similar data, Imt described as T.jpu^igerum, which it can not be. 
Two jieculiar forms of this species were collected by me on the west range of the 
Sierra Modre, and are characterized below. 
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Thalxctium prlnglei reticulatum Eose. x ar. iiov. 

los\. 3 to 4.5 dm. lnyli, somewhat pnhesceut; leaves twice teriiato; Icallets 
pi-ltaie, U( arlj oibicnlai, 12 to 10 lum. in diameter, entire or 3 to 5 angled, piihernlciit 
and p.ih* heueatli, <laik green and glabrous above, strongly netted-veined; iiiHores 
(Slice a nanow tcrmiii.il ii.iiiicio; fmiting pediiuclo nodding; stamens not hccn; 
stjlcs loiiu: akcnes ulaiuons, ohlniuely Innate, with aliout 3 lateral nerves. 

Collected by ,1. N". Rose between I’edio Paulo and San Elascito, iu the foothill', of 
the Sierra M.idie, Territono de Tepic, August 4, 1.S97 (^io. 10S5). 

The -.eeoud form is nearer the t,\ pe thau the above. In the toothing of the leiitlets 
it is much like 7'. jirint/lei, but the lealleta are not aJw'aj’S peltate, and are slightly 
pubemleut beneath, and the authors have longer apiculation.s. 

•Collected by .T. N. Rose between Dolores and Santa Gortriulis, August 7,1897 (ho. 
3372). 

ec. Leaves 4 or o Uriiate: leajfth hmaU, ovate. 

Thalictrum guatemalense C. DC. A Rose, sp. nov. 

Stems fi to 7 dm. higb, rather slender and more or leas branched, more or le&e his¬ 
pid; leaves much divided; rachis pilose; leallet.s small, peltate, more or less rough¬ 
ened oil both sides, paliT and strongly veined beneath; akenes tnrgid, somewhat 
ronghciieil, less than t mm. long. In the National Herbarium we have two speci¬ 
mens of this species, both from Guatemala and both distributed as T. pellatiim One 
of these is No. 164, Enri<pie Th. Hej de, collected iu 1892, and the other is C'apt. J. D. 
Muith's No. 791, collected by Rosalio G6me/. 

To this species is to be referred probably Lecoyer’h T.peJtatum from Costa Rica. 

aa. Leafltts not peltate. 

This section of Tlialictrum contains about 12 Mexican species. As sev’cral species 
beretofurc leported from Mexico must xmibaldj bo excluded from its iloi’u, and as I 
am ill doubt us to tlie bust treatment of .some of the older species, it seems best to 
defer for another paper a synopsis of these s^iecies. The following new species may 
be dcftcribed here: 

Thalictrum pachucenae Rose, sp. nov. 

Small didlcate plants with long librou.', roots, 2 to 3 dm. high, glabrous tbrougb- 
oiit; h'aves all or mostly basal, small, 1 dm. or loss long iuclnding the petioles, 
3-tcruatc; leallets small, 5 to 7 mm. long, either broad and cordate or narrow and 
cuueati' at base, pale beneath, glabrous on both sides; pedicels erect iu llower, bent 
at tip in fruit; flower hermaphrodite; sexials xmrplish; staniens ajiicnlate; stigiua- 
tose style long and slender; immature fruit glabrous, oblong. 

Collected by Mr. C. G. Pringle in open woods of the Sierra de Pachuca, Hidalgo, 
altitude 2,709 meters, July 16, 18l>8 (No. 6880). 

Thalictinm madrense Rose, sp. nov. 

Ulabrou'i, slender, 1 foot or less high from a cluster of thickened roots; leaves 
small, sessile, 1 or 2 teruate; leaflets mostly 3-toothe<l or lobed; flowers di(eciou8(>; 
fertile tlowers often axillary and single; style wanting; stigma short and thickened: 
akenes with strong undulate ribs. 

Collected by J. N. Rose near the top of the west range of the Sierra Madro east of 
Santa Teresa iu the Territorio de Tepic, August 13,1897 (No. 2233), and ou the west 
side of the east range ia the State of Durango, August 16 (No. 35{ffi). 

This Bijvoies is a neor relative of T. pinnalum, but differs especially in having ter- 
note instead of pinnate leaves. 

Thalictxtun. g ntndifl ornm Rose, noiu. nov. T. qrandyfolium Rose, Contr, Nat. Herb. 
5: 143. 1897. Not Watson. 

This fipecies has been distributed as T, ^raRdi^ornin, which name it may now hear, 
slaoe the name T. is a homonym. 

The type (Typo No, 1513} is in the National Herharitun. 
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Thalictium papillosum Ro-'B. sii. nov. 

sterns low, sOTue^^li.it liitiry; leaves biuall, 15-teru.iti ; r.ieliis somewhat haiiy; 
lo.itiets iieuily lound, luostl.v conl.ite at liuse, somewh.it S-lohe«l, napillose .ihove. 
stroimij iieivoil hiiiio.ith .uul luoio or leas hairj ; inlloresceuee couirai-teil; ;jieilieels 
strongly iimhliuj' in liuit; akenes 2 uua. long, luiidly louger than hroad. with a lew 
iixi'gular i ihb. 

t'olleeted by J. X. Koae ou the road hetweeu Haejitfiuilla ami Mcaiiiiite*-, Jalibeo. 
Angiist 2.'. 1807 (Xo. 258t>), and near Monte Ebcohedo, Zacateca&, August 27, 1897 
(Xo.2&78h 

This species is near T. lanafiim, hnt with much shorter fruit, etc. 

OEDEELA OE SPAITESH CEEAE. 

There is more or less eonfasion iu the juiblic mind regurding the 
Spanish cedar. It is not a coniferous tree, as is sometimes stated, but 
belongs to the order Meliaceae and the geim.s Cedrehi. 1 have had 
specimens of a Oedrela from the west coast of Mexico under consider¬ 
ation for .seven or eight years without being able to place it satisfac¬ 
torily iu any described species. I saw and collected specimens myself 
iu 1807, and after my return went over the material again, concluding 
that it was an undescribed species. I then sent material to M. de 
t’andolle, who agrees with me and joins in describing as below. 

!Mr. E. W. ZSTelson, who has seen much of the Spanish cedar of west¬ 
ern Mexico, tells me that it is a common ti’ee on parts of the coast 
plains from Banderas Bay to Acaponeta, in the Territory of Te]>ic. It 
is also very common on the two larger of the Tres Marius Islands, and 
has long been the principal source of income for these island.^, the 
wood having been ent and exported from them, at least since ISlJo. 
Although the readily accessible supply is now nearly exhausted, yet 
Jlr. Nelson tells me that he saw trees -4 meters (SO feet) high and with 
trunks G to 0 dm. (2 and 3 feet) iu diameter. During the dry sea.sou 
schooners are loaded with the wood and carry it to San Francisco, 
where it is manufactured into cigar boxes. On the muiulaud I found 
tliat the wood was used by the Mexicans also for tables, doors, store 
fittings, furniture, clothes chests, etc. The tree is planted in many of 
the towns, esiieeially along the streets and in yards, and is fre<iueutly 
seeu along the roadside. I have seen herbarium siiecimens from Tepic 
(Palmer, 1891,1892) j San Bias and Eosa Morada (Nelson, 1897), and 
Acaponeta (Eose, 1897). The species is found below 1,000 feet altitude 
in the arid tropical zone. 

A second species is here described also, coming feom north of Oaxaca 
Oitj\ This species has heretofore been associated with C, moninna^ 
from which, however, it must be quite distinct. This is a small tree 
and is found at an altitude of 1,8G0 meters. 

From the east coast also a considei able quantity of cedar’Ms shipiied 
to the United States. During the fiscal year of 1897-08, about $160,000 
worth of the wood was shipped to the United States, the ports of ship¬ 
ment being Tampico, Tuxpan, Yera Oruz, Ooatzacoalcos, and Frontearaj 
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the most coming from Tuxpan, I have seen no specimens of this 
species. Mr. E. W. Nelson, who is familiar with the tree and its dis¬ 
tribution, tells me that it comes from the humid tropics and is likely to 
be distinct from either of the above and from the Yucatan siiecies 
(C. oAorata). It is not unlikely that this species may be the little known 
C. anyustifoUa or the very doubtful C. mexkana. M. C. de Candolle 
writes me that C\ mexicana can not be determined from the description. 
The type locality, however, is known, and by this the species may yet 
be made out. 

The North American species may be noted as follows: 

Cedrela occidentalls C. DC. A, Eose, ap. uov. 

Tree 15 to 20 Tneters Ingh; the tniuk 6 dm. in diameter; heaves rather \ ariable, 2 to 
8 dm. long; leaflets G to 20 paiia, variable, oblong and obtuse to Lanceolate and 
shortly acuminate (aenmeu either aente or obtuse), base uneqnal and aonte on sbortei 
sidis rounded or subacute on the other side, to 18 cm. long by 2.n to 7 cm. broad, 
glabrous above, at first pubescent (as is also the rachisj, beneath hoeoniing glahrate; 
inrtores«‘cnee a broad open panicle olten l dm. long, gl.ibrons; pedicels ven short; 
calyx 2 mm. long, o-toothed; teeth broadly o\ate, subacute, as long as the tube, 
glabrous or nearly so; petals 6 nim. long, obtuse, whit Lsb-pubesceut without; sta¬ 
mens glabrous, untheis not apieiilato at top; column 2 to ,8 mm. long, longer than 
the ovary; style shorter than tlie (glabrous) ovary; eapsnle 25 to 80 mm. long. 

Collected bj J.Js. Rose at Aoapunotn, Jnne, 1897 (No. 1138); by Dr. E. Palmer at 
Tepic, 1801-92 (No. 1891 j; and by E. W.Nelson at Ban Bl.as, 1897(No. 1313), nud Rosa 
Morada, 1897 (No. 43.57)—all iu the Territorio dt* I'epie. 

Cedrela oaxacensis C. DC. A Rosis sp. nov. Cedrtla monhina mcxictnia C. DC. 

Monogr. Phan. 1:711 1878. 

A small tree; leaflets 0 to 7 pahs, opposite, very shortly petiolate, oblong, .5 to 12 
cm. long. 3 to 1.5 cm. broad, tnmeate at base, shortly aeuminate nud obtnso, ne.iily 
glabrous above, softly pubeseent beneath; infloresconco abroad terminal p.a.nicle, 
much longer than the leaves, glabrous; calyx glabrous, or nearly so, 5-toothcd; 
sepaK obtuse; petals 1 mm. long, reddish pubescent above, grayish below; column 
rather short; stylo bhoit. 

This species is distinct from C, montana, which comes from Venezuela. According 
to De Candolle it was collected fust Tie.ir Oaxaca hy Andrieux, and nioio recently 
near the same locality by C. G. Pringle, August 15, 1891 (No. 4802), Lucius C. Smith, 
July 20, 1899 (No. 79), and J. N. Eose, .Tune 17, 1899 (No. 4601). 

'riie following hey to tho North American species may sen’e to distinguish the 
species until fuller collections may warrant a recasting of the descriptions: 

KKV TO THE XOETH AMERICiN SPElTE.S OP CBUBELA. 

a. L* area oidly pinnate. 

Cedrela impazipiimata C. DC. (Oautemalan species.) 

ua. Zearcfl wot oddly pinnate. 

b. 2fature learea glahrous on loth aides. 

c. Calyx glabrous, or nearly so; sepals acute. 

d. Style aa'long as the petals; aeumm of the leaf elongated, acute. 

Ceurela odorata L. tide C. DC. (Yucatan plants. > 

dd. Style sAarier tiaa tie petals; soKmeti of the leaf short and oltusish. 
Cedrela oocddentalla C. DC. & Bose. (Rosens No. 1438.) 
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LC. Caly r uleut; sepah ohhi't. 

Cedrela angustifolla PC. / species. 

Cedrela meadcana Iioeiu. J 

lib. mature leantjmluactnt henfuth. 

e. l\lalt griiyiehpultetcvui, 

Cedrela fiscilis Veil. i finatemalan.) 

ee, Pdalt reildhhpnhetcent. 

Cedrela oazacenaia C. DC. A Rose. ( C. montana viexicana C. DC.) 

NOTES ON NEW OE EAEE LEGUMINOSAE. 

AESCHYNOMENE. 

Specimens of several si)ecies of Aeschynoiueue liave recently been 
added to tbe Xiitional Herbarium. After a most eaieful study of tlie 
genus I am convinced that o of the species are iiudeseribed. The 
added material is as follows: 

Aeschyuomeue acapulcenaia hp. uov. 

Prostrate lioihs with long Blender wiiy branches, slightly pubescent bnt never 
gl.'indnl.sr or viscid; stipules broadly ovate, acute, persistent even after the leaves 
bavo fallen; leaflets o to 7, glaiirona, oliov.ito to oblong, rounded at apex, if to 
1-’ nim. long; ealjx 2 lum. long, slightly longer than tbe subtending bracts; 
corolla yellow, 6 niin. long; stipe long (I to mm.); ovary glabrou.s; legume 
deeplj notched on the hack, 2-|oiuted (in my sjieeimen'). Collected by Dr. E. Palmer 
near Ai'apnleo, Mexico, iu 1S94-95 (Xo. 12fib This species nmeh resembles J. 
thiidiila, bnr is of very different habit and foliage. 

llenisley in the Biologia gi^ es a species from Acapulco, but without speoiftc name. 
This may be the plant. 

Ae8ch3momene amorphoidea (W.its.) Rose. 

A shrub 12 dm. liigb. 

A’ery common about liolailos, .Tnlibco, riepteiulier H» to 19, 1897 (Xo. 28,"9\ 
Aeschynomene compacta Ro>c. sp. nov. 

Apparently a very compact shrub 9 to,% dm. high; old branches smooth and gray; 
young branches very silky; leaflets numerous (15 to 25 pairs), crowded. 3 to 1 mm. 
long, somewhat 3-norved, the main nerve submarginal, acute, more or Ic'^s appressed- 
pnbescent; petiole very short; stipules linear; inflorescence compact, shorter than 
the leaves, few-flowered, pedicels short; braetlots 2, oibicular, obtuse, 3 to 4 mm. 
long, about the length of the calyx tube, silky-pubescent; calyx slightly 2*lipped, 
the 2 upper teeth slightly united, obtuse, the 3 lower teeth ovate, acute, tbe middle 
one longer; corolla uiaroou-red,’' banner orbicular with shoit broad claw; fruit 
short-stipitate (3 to 4 mm. long),2-Jointed (in my specimens), deeply constricted be¬ 
tween tho joints, especially indented on the dorsal side, covered with short appressed 
hairs. 

Collected by Mr. C. Q. Pringle, in Tomellin Canyon. State of Oaxaca, October 1, 
1894 (Xo. fiffiS); by E, W, Nelson between Juclntau and Chivela, Oaxaca, 18^ 
(No. and by Lneins C. Smith, June 1,1895 (No. 462). 

This species resembles J. /tucioulai'ia in foliage, but is of more eompoet habit, and 
has smaller leaflets, a diflereut calyx and different bractleta. J. faatdeularit has 
short, acute hractlets, the sepals are all acute, the corolla also larger, and its petals 
longer<olawed. 



Aesdiyuomeii© fasciculaiis Sf'hlpf’lit. «.V Cliain. Tjinniu.i, 5: t)bl, 18.>0. 
riowet's jollow, 

Colle* ted l»y J.X. Kose iu‘iu .sail .luaii Capistrano, August '22, 18M7 (No. 2182), and 
VKNt of liolauos, Septeiultor 10 t«» 10 (A'o. 2yu7). 

Aeschynomene fruticosa Itose. sp. uov. 

A shrnli 12 to 15 dm. high, u-ith still'giayKh hrauehcsj .\ouiig parts strigose- 
pulu'scent, heoonung glahTDiii; leaves small« leallets 3 or 4 pairs, ohlong, 8 to 14 
nun. long, rounded at l»aso. also nr apex, long-apioulate, nearly glahrous; tlowers 
fa-icieled in the axils or in a ''bort few-ilowered raceme shorter than the leaves; 
pedieels slender. 10 to 12 nun. long; Imds long-aenminate; the 2 bracts subtending 
the doner-, sm.all, mm h shorter than the calyx, 2 mm. long, o\atc, acute, striate; 
calyx tube 2 mm. long, slightly haiiy; sepals 5. the 2 upper ones 3 mm. long, acute, 
united to the middh*: the 3 lower lobes nneqaal, the central one long-acuminate, 4 
nun. long, the other two 2 luiu. long, aente; corolla yellow, 6 min. long, somewhat 
inihesi cut without; stamens of the genus; ovary pubescent; stipe not longer than 
the longest sepal, sometimes not longer than the cal.\x tube; legume with face 
nearly straight, deeply indented on the dors.al side, 1 to 3 jointed, becoming 
glabrute in age. 

Collected by Dr. 11. Palmer on stony hills near Topolohamiio, St.ate of Sinaloa, 
September 15 to 2.5. I'*!l7 (No. 201 1 . Near -1. pttlmeri, hut with sm.alh-r leaflets, very 
different ralj etc. 

Aeschynomeae palmeri IJosi*, s]!. nov. 

A shnih with gla,^ish hark thickly set with small lenticels; young branches 
slightly puhest cut, soon glabrato; Ic.illets I to 7 pairs, orbicnlar to oblong, gla- 
hrons or nearly so, 10 to 25 min. long, ronnded at base, but usually some wliatobliiine, 
obtuse, rounded or rctuse, and apicttlafc at apev, dark green and shiuiivg above, 
paler beneath; iuihucsceucc iiainenlato or sinijily iMccmosp; pedicels Blonder; 
bracts 2, ovate, a< ute, striate; calyx small, the 4 uppi't lobes abont equal, nearly 
orbicular, rounded at apex; the lower lobe longer, narrower, and acuminate, all a 
little liiiiry on the margin; corolla rose-colored (?1; banner large, orbicular, strongly 
bent backward; wings and ketd deeply auricled (on ono side) and slcnder-olawcd; 
keel strongly in flexed; stamens (as of the genus) in 2 clusters of 5 each; ovary 
ghahrona, stipjtato; stylo v'cry long and filiform; mature joints obliquely nhovate, 
glabrous and shining; immiitiire pod 3-lohod. 

Collected by Dr. 11, Palmer near Acapulco in 181)1-515 (No. lOda). 

X very distinct species. 

Aesebynomene paniculata Wilhl.; Vog.Linnam, 12; 95. 1838. 

Collected by Dr. E. Palmer near Acapulco in 1801-95 (No. 283). 

This species baa once hefoie been reported from Mexico, hut Avithout definite 
locality. 

Aesebynomene petraea Robinson, Proe. Am, Aeml, 27 ; 100, 1892. 

Collected by E. W. Nelson on mountains Mo.ir Talpa, altitndo 4,400 to 5,000 feet, 
March 7, 1897 (No. <in road.sida between Mascota and Ran Rebastiam, Tepic, 
March 11.1897 (No. 105'''; and by Mr. E. A. Goldman near Chacala, Durango, Fehrnary 
23,1899 (No. 329), 

Aesebynomene simalauB Rose, sp.nov. 

Perennial; stems licrhacciius, aliunt 3 dm. high, branching at the base, nearly 
glabrous throughout; Icailets 8 to 12 pairs, ohlong to oval, rounded or cordate at 
base, more or le-s (ddirpiej rounded or retnso and shortly mneronate at apex, 8 to 18 
mm. long, thickish, strongly nerved, ne.trly glabrous; stipules ovate, acute; flower¬ 
ing stems often leafless, forming a branching panicle, or the flowers home in axil¬ 
lary lacemi'S shorti*r than the leaves; inflorescence hut slightly pubescent, never 
glandular; pedicels very bhort, of fruit sometimes 6 mm. long; bracts ovate, obtuse, 
1mm. long; calyx glabrcms; i upper sepals obtuse; lower sepal acute; corolla yellow, 
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tinged with purple, 8 nnn. longj legume htipitate, 3 jointed, constrjcted on both 
sides, but most on the doraal side, nearly glabrate. 

Collected at Acuponeta, June 2G, 1897 (No. 1487), and between liosario .iiid (’olo- 
nias, July 12,1807 (No. 1616). 

This species is near, ]>cihapa too near, A.jjetraea Tvobinson, hut diflers incoming 
from the low, hot coastal plain of the west coast, while A.i)etraea comes from much 
higher elevations; it also has very different pubescence, larger leaflets, smaller 
bracts and flowers, glabrous cnljx, etc. 

C5ALL.TANDIIA. 

Mexico and Central America contain about 35 species of Oalliandra, 
all but 5 of wliicli are represented in tbe National llerbarium. Ben- 
tliam, iiiLis monograph of the genna, enumerates just 100 species, of 
which he assigns 25 to North America. Mr. Ilcmsley, in the Biologia 
Centrali-American a, lists 23 species. 

I have decided to publish the four following species only after a very 
careful study of all the Mexican members of the genus. It was my 
intention to iiublish here a synopsis of all our Mexican species, but 
owiug to the difficulty in deciding the identity of 2 or 3 of them, I have 
postponed this revision to a future paper. 

Series L.vktevirentes. 

CalUandra oaxaoana Iloac, sp. nov. 

Nine to 15 dm, high; branches slender and glaliroiia; piniuc 1 to 2 pairs; stipnies 
2 mm. long, obtuse; petiole without glands, 2.5 to 3.3 cm. long, slender; leaflets It 
to 18 pairs, ohiong, acute, 6 to 6 mm. long, glaljrous except a few hairs along the 
margin (and also on the .secondary rachis); heads 1 to 3 in the axils of the leaves; 
peduncles slender, 5 to 7 cm. long, longer than the leaves; stamens 18 to 20mm. 
long, reddish; pods unknown. 

Collected hy Mr. C. G. Pringle, July 10, 1897, on granite ledges, Tomellin Canyon, 
Oaxaca, altitude IjOtlO meters (No. 6734). 

Calliandra pendulifloia Roso, sp. nov. 

A shrnh, 3 meters or so high, with light gray bark; young branches covered with 
short spreading pubescence; leaves large; pinnro lor 2 pairs; leaflets 4 to 6 pairs, 
unequal, the largest ones 4 to 5 om. long, oblong, rounded at ape.c, very obliiiuo at 
base, 3 to 5 nerved at base, pubescent on both sides; stipules variable, G to 10 mm, 
long, striate; inflorescence axillary or more or less naked and paniculate above; 
peduncles often 2 to 4 in tlio axils, long and slender, sometimes 1 dm. long; heads 
large and densely flowered; calyx and corolla glabrous; stainens long and pendent; 
fruit not seen. 

Colleeted hy J. N. Roso in southern Durango, August 16,1897 (No. 2333), and at 
BolaTios, September 14 (No. 2924). The latter collection is the tyjie of tho species. 

This is a very beautiful plant, and not closely related to any other of the Mexican 
species. 

Calliandra tmijuga Rose. sp. nov. 

Shrub 12 to 24 dm. high, with many short stiff grayish branches; leaves small; 
petioles 2 to 4 mm. long; pinna? 1 pair; leaflets 2 to 4 pairs, leaflets oblong, 2 to 4 
mm. long, nearly glabrous, obtuse, sometimes npiculato; peduncles axillary, 15 to 
20 mni. long; stamens long, white with pink tips; legume 3.6 cm. long, glabrous. 

Collected by Lnoius C. Smith at Cnicatlan, State of Oaxaca, altitude 1,800 feet, 
September 34,1894 (No. 203), and by Mr. E. W. Nelson at the same locality, October 8 
to 24,1894 (No. 1648). 





Series Ma( noPHYMAi.. 

Calliaiidra laevis Rose. sp. nov. 

A tiee. 7..“ meterti or tiiore lugli, glabrous throngboiit; pinnse 1 pair; leaflets Ipair, 
.j to 10 cm, Ituig. l.uireoiutc, iiiidrib somewhat oue-sided; pednncle 2.5 to 3.5 cm. 
long; V aly-x; 2 iiiui, lonu; corolla elongated, 0 to S mm. long; stamens 3.5 cm.long; 
pods 10 to 13 cm. long. 

Apparently common along the np]>er edges ol‘ the Tropics. Collected hy .1. N. Rose 
near Colomas. State of Sinaloa, July IS, 1S97 (No. 1753), and at Dolores, Territorio 
de Tepie, August H, 1S1)7 <Xo. 33ll5). 

Near (\ entanfinata, hut leaflets always in one pair and not S-nerved. 

MISCELLANEOUS SPECIES. 

Acacia subangulata Ro.sp, sp. nov. 

A spreading shrub, 5 to 7 m, high; branches somewhat angled, bearing short 
straight priehles, more or loo pnherulent; stiimles small, somewhat membranaceous, 
2 to t mm. long; petiole short 1 13 mm. long), hearing a large but inconspicuons and 
dcpre.ssed oblong gland ne.ir the middle; main raehis somewhat 4-angled, sometimes 
piickly; i»inn:i> uhoiit 7 2 iairs: stipels minute; leaflets 20 to 30 pairs, oblong, 5 to 7 
mm. long, midnervo strongly eccentric, thiekish, puhernlent; inflorescence a large 
spreading naked iiauiele; heads more or leas vertieillate, on jiedunclea less than one 
inch long; stumens numerons, jiale yellow; legume unknown. 

Colleeted hy Mr. C. (I. Pringle on calcareous hills near Tehuae.an in the eastern 
part of the State of Piiehla, August 6, 1897 (No. (5775). 

This Aeacia comes nearest J. herlandifri, hut has fewer pinnm and leaflets, the 
latter larger, thicker, and greener, etc. 

Bronguiaitia Itmata Rose, sp. nov. 

A low shrub; hvauches. slender, imhescont; loaves 1.5 to 2 dm. long; stipules 
luuate-reniform, hut the mtper lobe acute; leaflets distant, 3 to 5 pairs, oblong, 48 
to i35 nun. long, rounded and apiculiite, above pubescent, becoming glabrate in age, 
heucath p.'ilcr, aiipresscd-imbescent, and in age reticulated; flowers in pairs in the 
axils; peduncle 2.5 mm. long, gluhrous; subtending bracts not seen; calyx 15 mm. 
long, glabrous w itliout; corolla 25 mm, long; h'gnrac not seen. 

C’ollci'ted l*y J. N, Rose iu the State of Durango, east of Hna.somote, August 15, 
1897 (No, 2314). Very difleront from the above and all other spocios which I have 
seen in the shape of its stipules. 

Brongniartia diSusa Rose, sp. nov. 

Low, diffuse shrub, about 1 dm. high, glabrous or nearly so tbrongbout; stipules 
oblong to o\ute, fi to 8 iiun. long, acute, deciduous; leaflets 3 to 9 pairs, oblong, 12 to 
20 mm. lung, rounded or slightly cordate at base, ronnd6<l or retnso at apex, apiculate, 
glabrous; flowerr* 1 to 2 ia tht* axils; peduncles 25 to 35 mm. long,slender; bracts 
subtending the flowers broadly ovate, 8 mm. long, scarious, caducous; calyx 8 mm. 
long,the lobes acute, tbe 2 upper lobes united to near tho top, glabrous without, 
pubescent within; corolla 18 mm. loug.imrplish: ovary glabrous, stipitate, S-ovuled; 
immature pods, 35 mm. long, 13 mm. bt oad. 

Collected by J. N. Rose between Pedro Panic and Sau Blascito, August 4,1897 (No. 
1978). 

This sj^eeies is very distinct from any other s^^eoies of this genus which I have 
seen. 

Cassia pxiuglei Rose, sp. »ov. 

Shrub 2.5 to 4 ni, high; young branches somewhat pubescent, bat soon becoming 
glabrate; li’af**.** 2.5 cm. long, without glands; stipules wanting; leaflets 2 or 3 pairs, 
becoming glabrate iu age, mostly oblong, sitmetimes orbicular or obovate, somewhat 
oblbpie at base, roauded at apex, sometimes apiculate; inflorescence and flowers 
similar to the above; legumes 1.8 to 2.3 dm. long, 6 mm, wide. 
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Collected by Mr. C. G. l^iugle, at Toiiielliu J^tatiou, State of Oaxaca, altitude (J15 
meters. July 14,1897 (Xo. 7478); and by Mr. E.W. Nelson between Petlatcingo and 
Acatlan, State of Puebla, November 20,1894 (No. lOflG). 

This species is near C. uializevi Graj', but abundantly di.stinet. (<hily 1 or 5 
.specimens taken while the train stopped for dinner.) 

Cassia unijuga Rose, b]i. nov. 

Small shrub, 3 to 6 dm. high; leaves without glands: young branches densely 
\illou8; stipules filiform, 4 to 6 mm. long; petiole very short or wanting; leaflets 
1 pair, rarely 2 pnir-s, nearly orbicular, rounded or somewhat cuueate at base, 
rounded and apieulate at the summit, about 12 nun. in diameter, nioio or less villous, 
Imt becoming glabrous; flowers large, in few-flowered axillary racemes; sepals 
barge aud obtuse; corolla. 2.5 cm. or more in diameter; porfec-t stamens 7, abortive 3; 
legume flat, 1 to 1.3 dm. long, C mm. wide, acuminate, stipicate. 

Collected by Mr. C. G. Pringle in the eastern part of tho State of Puebla, near 
Telinacan, August 5, 1897 (No. 6773). 

This species comes nearest our United States species, C. iriulhini, dillbring espe¬ 
cially in its leaflets. It bas no close aflinities n itli any of tlie ntber described Mexi¬ 
can spooios except C. printjld above. 

Pithecolobium acatlense Bentb. Trans. Linn. fSoc. 30:59.3. 1875. 

This species is very common in tho tropical valleys of Avestern Mexico. It is a 
shrnb groAving to the height of 3 to 5 meters, the coi'olla is covered with long silky 
hairs and tho stamens arc long-exserted ns in Calliandra. Tho pod, which has never 
been described, is 15 cm. long and 2 cm. wide, nmeh flattened, tapering at base into 
a stipe and apioniate at tip, densely covered with short reddish liair.s. 

Collected by J. N. Rose in southern Durango betAvoon tho tAvo ranges of the Sierra 
Madre, Angnst li, 1897 (No. 2270); near San Jnan Capistrano, Zacatecas, August 19 
(No. 2431); near Huejnquilla, Jalisco, August 26 (No. 3564), and at Bolafios, Septem¬ 
ber into 19 (No. 3692). 

DESCRIPTIONS OE MISCEILANEOTJS NEW OR RARE SPECIES. 

Ayerda frutdeosa Rose, sp. nov. 

Loav shrub; young branches densely stollate-puhescent; sepals small, 2 to 3 min. 
long, ovate, acuminate; iietioles short, 2 to 4 mni. long; blade ovate, acute or 
obtuse, 8 to 15 mm. long, stellate-pubescent on both sides, paler beneath; flowem 
solitary and axillary; podii'els slender, long (nmeh longer than the subtending leaf) 
20 to 30 mm. long, braeteate some distance below tin* middle; sepals oA'ate, shortly 
acuminate, 2.5 mm. long; stamens 5; anthem 3-celled; ovary sessile; frnit densely 
covered with long f for the genns ) prickles. 

Collected by Mr. C. G. Pringle near Tehnacau, Slate of ruebla, altitude l,rttO 
meters, 1897 (Ne. 6743). 

CelastruB pringlei Rose, sp. nov. 

A vine olimbiug to 6 meters, the branches reddisli, thickly dotted with small 
whitish lonticels; leaves alternate, narroAvly elliptical, rounded or wedge-shaped at 
base, acute, 7.5 to 10 cm. long, 1.8 to 2.5 cm. broad at the middle, with shallow, 
ohtu.se teeth, usually apieulate, dark green, glabrous; racemes 1 to 3 iu an axil, 2.5 
too cm. long; pedicels! to 6ium. long, 2 or 3 bracted, jointed just bclowthe flower; 
sepals 6; petals 6, white; stamens 5, filaments attached htdow the disk; anthers 
broadly ovate, apieulate; disk prominent, lobed; ovary S-celled; cells each with 
one erect ovule; dehiscence of capsule locnlieidal; seeds covered with a j’ellow 
aril. 

Collected by Mr. C. G. Pringle in canyons of mountain side above Cnernavaoai, 
altitude 2,800 meters, Junel, 1898 (No. 6842). 
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Cleome hmnilis IiOm', sp. luiv. 

Aimu il, I'Fci T, slcutit r, ^inipl** or toiaewlxat brauchiug, 10 to 30 <-m. liigh, glabrous 
oxoept u little on stem, jmtioles, and blade; leallets 3, Luear-lauceolate, 

ucuie, fi to riinnm. long, longer tb.in tbeimtiolos; lacemes loose, ftsw-llowered; 2 »odi- 
(els ti to nm. Iona; petals j*‘llo« . 3 to i nim. long; pods sessile, narrow, s^iread- 
ing, 30 mm. long. 

Ponnd in the tropical valleys of the t.ible-land. Collected by ,1. IST. Hose near San 
Jtian Capistrano, August 22, 1607 iXo. 2J2!i’|, and at llolanos, September 10 to 19 
(Xu. 21100'. This species is t« rj siniilai to C. tenuis 'SVatsoii, but of different range 
and wiib 3 instead of a leatlets. etc. 

Couepia polyandra (.11. B. K.j Bose. llUtella pohjandra IL li. K. Nov. Gen. et Sp. 

6:21ii, t. n 7. I.s23. MoquiUa Lunihiana Jlart, cA. Zuco. Abb. Akad. Muencb. 1; .390. 

IhoO. ( ouipia I uufliianu Benth. IIoolv. .Tonm. Bot. 2: 21i). 18i0. 

Tliis sppeies was collected by Itninboldt and Bonpland near Acapulco, and was 
named .and described by Knntb as a Iliitella, the fiiiit being then unknown. Mr. 
llemsley also tefers to tins specie'' a jdant collected by Linden in Tabasco. These 
ate the only pnblisUed records of the eollectioii of this species. Wo have no authen- 
tiesillj named specimens in the National Ilerbaiinm. The species lia.s recently been 
re-eolleeted at the tjpe locality by Dr. Ik Palmer, also only in flower. I collected 
tbe specimens .-it seveial places about Ac.aponeta. where it is certainly native and is 
well known under the name of /ajmte. At Acapulco, Dr. Palmer states that it is 
called /iipote ainarilio. The fruit is apparently eaten, hut I saw none in the mar¬ 
kets. The frait is oblong, about 3 inches long, of j cllow color and with a somewhat 
roughened or warty skin. It contains ono large seed which is attached at the base. 
We now have the following specimens in the Nation.al Herbarium: 

Dr, Ik I'aliner's No, irtl (1894-9.") from A<‘apnk‘o. 

J, N. Ilosc's Nos. 151."), .312(1, S31fl (1897) from near Acaponeta. 

Cuphea trichopetala Bose, sp.nov. Plate XXII. 

6tem3weiik, sbrnbbj at base; braJiches glabrous, leaves usuallymuchlonger than 
the iutcrnodcs, laneecdate or oblanceol.ate, 5 to 11 em.long, acute, somotiinea slightly 
acuminate, .sessile or tuiieriug into a broadly winged petiole more or less uuriculato at 
base, ncjirly smooth except on the veins; inflorescence short, terminal, few-flowered; 
calyx greenish, Ifi mm.loiig, stntugly simrred, glabr«)Ha within, more or less setose 
w ithont, the u])per sepal slightly larger than the lower; the appendages alternat¬ 
ing with, and shorter than the sepals, each 3 to G setose; two dorsal petals showy, 
red. 7 mui. bmg, orbicular and rounded at apex, taiieriug at base into si slender claw; 
the 1 ventral petsils reduced to hmg hairs. 11 mm.long, pnri>lish at tip; staisieiis 11, 
etjually inserted and all glabrous, two dorsal included; 9 exserted, uncsjual, 5 longer; 
style and ovary glabrous; seed.slfl; gland large, re flexed. 

Collected by ,1, N. Eose in a deep canyon just below f’olomas, Sinaloa, alt if nde 2,000 
f*‘et, .Tuly 20.1897 (No. ITGflk 

This species is near the next and C. yraeiUdom, hut differs in its leaves, 2 »etala, etc. 
It j*. esjjeeially remarkable in having the four ventral petals reduced to long hairs, 
whieh curl up at the tip much like a tendril. 

EsrL.vsA'iuis OK Plate.—F ig.!,then|iiierit.urtof tliP plant; flg.2,llo'wer wItIi thocaljx spill open 
and tljerti»ef.il''«btatlifsl; fig. 3, the in.ir; .mil ghinrls; figs. 4 and 3, lace and side views of the seed. 
Fig.I uaOiratsui fige.SamlS, MLUeof 3, 

Caphea cristata Bose, sp. nov. Pia.te XXIII. 

1‘lent more or less shrubby at base; branches with minute appressed pubescence, 
the lntemodt«j either short or elongated; leaves lanrenlato, 7.5 to 12 cm. long, 25 to 
40 mm. broad, tapering at base into a abort petiole, slightly roughened above, paler 
beneath, mid-nerve and lateral veins somewhat prominent; inflorescence (In my 
apecimeusi ashtvrt, dense, terminal leafless raceme; pedicels short; projibylla ovate, 
detiduous; calyx slender, 28 to 30 mm. long, narrowly fannel-formed, glabrous 















within, sparingly sotoso and 'with short appressed pubesceuc-e withont, reddish or 
bluish above, greenish below, somewhat gibbous at base, the upper sepal slightly 
larger than the 5 lower; the apjiendages alternating with the sepals, only half their 
length, and bearing long setm as long as the sepals; i)etal3 2, dorsal, narrowly 
oblong, apiculiite, red, 6 mm. long, each subtended by a small tiat sijuaimila below 
the sinus; stamens 11, eriually inserted and all glabrous; two dorsal much shorter; 
the other 9 much exserted, the 5 opposite the sepals longer than the 4 alternating 
with them; style and ovary glabrous; ovules 9; gland reflexed. 

Collected by J. N. Eose in the foothills between Acaponetu and Pedro Paulo, 
JalLsco, August 2, 1897 (No. 1917), and between Pedro Paulo and San Blascito, 
Tepic, August 4 (^No. S341). 

Tbia species is nearest C. fjravUiJlora but finite different. 

The speciiio name is suggested by the crest of hairs which crowns the flower buds. 

Explanation op Plvte —Eig. l, a flow ering braacli, lig. 2, flower with the calyx split opeu and the 
petals detached, flg 3, style and gland. Eig, 1,natural size, flgs. 2 and 3, scale of 3. 

Cuphea koehneana Eose, sp. nov. Plate XXIV. 

Annual; stems simple, 6 to 7 dm. high, clothed with short, rather stiff pubescence; 
leaves opposite, broadly lanceolate, 10 to 15 cm. long, including the slender iietiole 
(18 to 35 mm. long), somewhat oblniue and tapering at base, acuminate, very thin, 
with scattered appreased pubescence on both sides, paler beneath, the lateral veins 
prominent beneath; the inflorescence terminal and paniculate; bracts long, ffli- 
form, setose; calyx slender, 18 to 20 miu. long, shortly spurred at hose, somewhat 
enlarged at the top, two-nerved within, glabrous below; two doi'sal petals 12 to 15 
mm. long, 8 mm. broad, taponug into a slender claw 2 to 5 mm. long, deep purple, 
inserted on each side of the dorsal sepal just above the corresponding sinus; 2 ven¬ 
tral petals much smaller (5 mm. long); stamens 11, some of them exserted, two a 
little farther thuii the others, these densely clothed with long, purple wool; seeds 
about 9; disk dorsal, rollexed. 

Colleoted by Mr. U. 0. Pringle at Cuernavaca, Mexico (No. 6657). 

This species belongs in Koehne’s section Diploptychia, but is very distinct from 
the other species of the section. Perhaps nearest to C. nudicostata and C.pinetoram. 

Explanation op Plate.— Fig. l, a flowering hranch; fig. 3, a flower, showing the ciflyx split oixsn 
and the petals detaelied; fig. 3, the style and gland, flgs. 4 and 6, face and side views of seeil. Fig. 
1, natural size, all dissections scale of 3. 

Gronovia lougiflora Eose, sp. nov. Figure 30. 

Leaves slightly lobed, with opeu sinus; flowers tubular, 20 mm. long, ovary 2 mm. 
long, tube 10 mm. long, sepals 2 to 3 mm. long; petals and stamens longer than the 
sepals, free to the base, the foi’mor 14 to 16 mm. long; fruit strongly 5-winged, the 
wings toothed. 

Collected hy C. G. Pringle on lava beds near Cuernavaca, November 3,1896 (No, 
7322). 

Hippocratea pauciflora Eose, sp. nov. 

Eather low wqody vinos; leaves opposite, obovate to spatulate-ohlong, 5 to 7.5 cm. 
long, 16 to 28 mm. wide, rounded at apex, glabrous, pale green on both sides, cre- 
nate; petioles 4 mm. long; stipules small, lacerated; flowers not seen; fruit solitary, 
or m small dichotomous clusters of twos to fours; peduncles 2.5 to 3,8 cm. long, 
either axillary or terminal; carpels oblong, 5 to 6.5 cm. long. 

Colleoted by J. N. EoSe, near Kosario, State of Sinaloa, Juno 10, 1897 (No. 1587). 
Only a single plant of this species was seen, iu a deep wooded canyon about 1 mile 
north of Eosaxio near the river. 

Hippocratea utilis Eose, sp, nov. 

High-olimhing woody vines; leaves opposite, oblong, 7.5 to 8.5 cm. long, 3,6 to5 
cm. broad, obtuse, roundcid at base, glabrous, dark green above, paler beneath^ 
thickish, coarsely crenate (each tooth beariag a deciduous apiculatiou)); petioles 10^ 



liUU loiM, -tipnies hm a -‘mm lou^ dowers not seen, finit diipaitutlj lioim. in 
sill ili p uiK hs ( IIin lb < lliptic il oblong, > 2 to 1 i cm long b bS than 2 I cm widc, 
rounded at both «iul& 

t'olluitid b\ T ^ Ko-it neii Colom is, Stab ot Smiloi, in th< toothills ol the 
Sn 111 Alada, Juh lb, (No 170b) 

rhia is tlie ini)'«t noithtrn spci us hnown, ill the spi ciea lolenid to bj Ilinisley in 
the biologia 'll 111 ^ (ontiucd to south Mexico and ( ential .Vuieiica, 6 ol the ll b» mg 
fiom raniiiia. The othtr spen'o aie apparenth all fioui theTiopus, while this 
s]tt c (a Is loHiul in tlic edge of the Lower Sonoiau area at an altitude of about 2,900 
feet Ihi-' is r \ei\ import iiit t me and iiiiich used b^ the peojile on the west coast 
ot 31e\iCo, where it is huown as ‘ In }uco Colorado ” It is used m many wajs, and 



Fifi 3if-~broHotia lunffijfoia u, Luit dowti, c, some cut open, d, petal e Iriut a side of ^ 

t c (f t If alt til 2 

takes the place of ropes, wires, etc., among the plain people It w employed m 
making the cactus fences to fasten the npright trunks together. In the building of 
thi ir mde huts it serves to tie fast the raiteis. I saw, at Palmacito, SmaIo<i, a vme 
18 meters long used for a clothes line. The vine is said to. ha\ e great strength. A 
second species grows along the coast, but I w as repeatedly told that the “ bejuco 
Colorado'* was always obtained Jrom the laonntams. 

Nesaea prinfdei Rose, sp. nov. 

Perennial, didnse, much branched at ba^ej brambes slender, prooumbent or 
ascending, glabrous terete or nearly ho, j cm to 9 dm.long; leaves opposite, linear, 
somewhat variable in length, 1 to 4 cm long, usually 2 mm. or less wide, sometimes 
narrowly oblong and4 mm, wide, the margins not revolute, tapeiing at base into 
vwy short petioles, ubaallj much longer than xhe intomodes, hut sometimes much 
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fchoiter; flowers solitaij in the .ixils; petluntlcs fl.5 cm. or more long, hibracteate 
near the base of the Aoaa era; oalj x canipannlate, G juiu. high, 12-nei eil. G-lobed, the 
lobes ovate, acute, 2 luni. long; petals 6, i>mple, lOmm, long; stamens about 12, much 
shorter than the petals, about equal, insertofl in a single low near the luuldle of the 
calyx; stylo elongated much longer than the stimen", no.irly as long as the petals; 
ovar}' shortly stipitate, orbiculai, 4 celled; the cuipels iippanutly splitting to the 
^ery top. 

Collected by Mr. C. G. Pi ingle ou dry plains near Tehuacau, Ntate of Puebla, 
August 2,1897 (No. G758). 

This spooios is closely related to X. lontjipea Gray and the two may represent a 
new geneiio type.’ The dehiHCimee of the capsule is uncertain in Mr. Pringle’s 
plant, and it has also been uncertain in X. Iongipta; but Pro!essor ('oulter states in 
the Botany of Western Texas - that the capsule opens by a little lid. 

Ranunculus madrenais Rose, sp. nov. Plaik XXV. 

Rather slender, ere< t, from a cluster of somewhat thickened roots; 18 to 26 cm. 
high, glabrous below; basal leaves ozoet, long-petioJed (4 to 10 cm. longl; blade 
linear to linear-oblong, enneate at base, obtuse at apex, with roaise distant tei-th, 3 
to 5 cm. long, 4to 8 nun. widt>, tbickish, strongly nerved; stem leaves reduced to a 
few simple or o-lobed linear bracts; stem bearing 1 to4 small flowers; peduncle slen¬ 
der, 6 to 10 cm. long, hairy abo^o, especially just under the flower; sepals purplish 
or yellowish, about half the length of the petals, glabrous, deciduous; petals .ibont 
10, yellow, nearly obovate, rounded at apex, 8 mm. long; receptacle hairy; akeues 
small (2 mm. or less long), lenticular, glabrous, tipped with a slender persistent style 
etpial in length to the alcene. 

Collected by J. N. Rose ou the top of the Sierra Madie between Santa Gcitrndis 
and Santa Teresa, Teiritoiio de Topic, altitude about 2,000 meters, August 8,1897 
(No. 2102); and in the State of Zacatecas, altitude about 2,615 meters, August 18,1897 
(No. 2376). I found this plant common in damp grassy meadows ou the flat topaof the 
two ranges of the Siena Madro, and it doubtless has a wide distrihutiou, although 
I have not been able to identify it with any one of the 25 Mexican or Central Ameri¬ 
can species hitherto described. In fact it is not near any of the Mexican sxieciea 
which I have seen, hut it most suggests the 11. vagam of Watson. It is nearer, how¬ 
ever, our Western United States siiecies, 11. aJismaefolins. 

Explanation oit Plate—F ig 1, a flowoiing plant, lig 2, a pi tal, lig. 3, on aktno. Pig. 1, natural 
size; dg. 2, scale 6, lig. 3, scale 2 


Samyda mexlcana Rose, sp. nor. 

Shrub 15 to 25 dm. high; branches rather shoit and still’, with grayish hark, the 
younger ones more or less pubescent, very leafy; leaves 3 to 7 cm. long, oblong, 
rounded or somewhat narrowed at base, shortly aiumiuato and obtuse, at first softly 
pubescent on both sides, in ago more scantily and coarsely, becoming more or less 
reticulated beneath, the margin bearing small distant and gland-tipped teeth, the 

‘As the genus Nesaea is now understood wo have only the two above species in 
America, The following key seems to separate them: 

"’Leaves autioulaie athaae, the margin revolute; petals small (6 mm. long); oalgx tube 
f mm, long, twice longer than the lobes; stamena inatrted at the base of the calyx tube; 
ovary aeaaUe (?). 

N. LONGIPES Gray, PL Wright, 1; 68, 1852. 

^ * Leaves not anrieiilaie at base, the margin not revolute; petals large (10 mm. long); 
calyx tube 6 mm. long, three times longer than the Jobes; atamena inaerted near the 
middle of the calyx tube; ovary aiipitate. 

IS. PKINGEEI Rose, supra. 

’‘Contr.Nat.Herh.2; 112. 1891. 
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Mirincf (ci\ti(d with joniid or ohldii}; iioJlneid doth, pctinlea A’ery .short; bracts of 
buiU ovate to orbicular, pubescent; pedicels shott; calyx, white, pube.seeut; tube 8 
mill, loni:; sepals I or fi, 5 or 0 nini. long, oblong, rounded at apex, spreading; petals 
(as in the genus) uone; .stamens united into a tnbe2iiim. long; anthers 10 to 12, 
sessile, ovate, alternating with small liairy-tipped staminodis; ovary pubescent; 
sryle i! mni. long, extending beyond the stauieus; carpels 3. 

Lhdleeted by i)r. E. Palmer at Acapulco, Kovember, 18yt(^o, 8lt. The type. 
Here, perhaps, also beloug.s .Sinclair's plant from the eaino locality referred to Samyda 
by Hemsley without specific name. Specimen.s collected by Dr. Palmer at Man 7 an- 
illo in l.^llf) (So. 1812), and others by M. E. Jones at Colima in 1892 (Xo. 72), proba¬ 
bly also belong to this species, altbongli the pedicels are much longer. 

With the exception of two very uncertain species the above is the only Mexican 
representative of this genus. 




Angelica roseana Henderso 





TWO NEW SPECIES OF PLANTS FROM THE 
NORTHWESTERN UNITE!) STATES. 


By L. Hkndbrson. 


Aster lataheusis Hendersou, sp. nov. (Section A'^ulgares.) 

Steuv slender, 0.6 to 1.5 meters liigli, woolly-pubescent and seabroim, toiueutulous 
among the heads, bearing numerous nearly erect brancbes near or above the middle; 
leaves lanceolate, entire, rather thick, with margins slightly inclined to berevolnto, 
strigose and very scabrous, especially on the margins; lower oven 13 cm. in length, 
including the long, petiolo-liko base, by 2.6 cm. in width; upper gradually shorter, 
sessile on a scarcely narrowed base, some Avith the base broad and inclined to be 
decurreut, or at times even slightly cordate; those on the secondary branches small 
and narrow, gradually passing into the involucral scales; involucre from6 to 12 mm. 
high, in the fully developed heads averaging 11 mm., in 3 or 4 moderately unequal 
roAvs; its outer scales commonly foliaceons, obtuse, green, and pubescent, the inner 
gradually uarroAved, acuto and AvitU Avhitencd coriaceous bases, some or occasionally 
all Avith a narrow hyaline margin; rays 5 or 6 lines long, violet to purple, haoidsomc; 
disk-flowers generally a bright puiple Avheu fresh, bometinies yelloAV, with yelloAvish- 
white pappus; akenes uarroAv, flattened, Btrigose-pubesceut, strongly nerved with 4 
or 5 darker nerves; receptacle deeply alveolate, the teeth of the alveolations some¬ 
times terminating in delicate bristles. , 

A very handsome species, common on the iirairie-, or sUghtly-Avooded hills of 
American Ridge, Latah County, Idaho. (No. 2987. J 

Angelica roseaua Henderson, sp. uov. Pl,\tk AXAH. 

Five-tenths to 0,6 meter high, very stout for its height, glabrous nearly or qnLte 
up to the involucels, scabrous among the flotvers, radical leaves triternate, the ulti¬ 
mate divisions frequently pinnate with. 3 or 3 leaflets, or oecasionully ternate- 
quinatc; upper cauliue leaves reduced, with large, inflated petioles, the latter, as 
well as the inflorescence, scabrous with xetrose prickles, Avhich become rounded 
papilliB among the flowers and on the fruit; leaflets broadly ovate to lanceolate in 
the lower leaA^es, in the upper often narrowly lanceolate, thick with prominent 
A'ejns, lacinate-dentatu, with somewhat retiursely uiucronitte teeth, the margin 
between the teeth scabrons, nn inch to an inch and a half long, obtuse or acute; 
umbels, commonly 3, all more or less fertile, without involucre, or mvoluernto with 
one or two lignlate generally 3-lohed bracts; the umhellets anbtouded by a few fili¬ 
form and A'ery soahroue hractlets, the rays very unequal; flowers green or the 
majority of them green at biASeand purplish brown nhove; petals strongly incurved; 
stylopodinm somewhat conical; frnit broadly oblong-elliptic, glabroos, sate the 
papillre, 4 or 5 millimeters long;- dorsal ribs nearly as prominent as the lateral, 
corky, the cut. sntfhces appearing broadly ovate; oil tubes for the most part single^ 
in the intervals, two on the commissural side; seed snlcate bfeneatlr thq pH ^be's,; 
strongly “concave on'the face.' ' 

52114-6 
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llaiik', (il (Inttl, nils, loothill'i ut the Lust JfntM iMuuiit.iiU'i,, I'leuiuiit 

Cuuiit\, lil.ilio. Also collcLtod 1»,\ Joliii li. Loiborj* (^^l. IlOOiL; A\e]i Aolsoii, 1^*17 
(No and bj 1*. A. Kjdboif'. 

Tlii*s pljmt .ser\es well as u eouiioetmg link between Seliiiuni and 
Angelica. T tak(‘ pleasuie in <ledicating the species to Dr. J. N. Dose, 
of the iXatioiial Mii.seum, to Avhoiu, in connection with Dr, John M. 
Coulter, J am under obli^'atious tor many favors. (No. 4065.) 

LviLiwtdA 01 I’LViL— fc’i^ ], .1 Iruit uiiikl tig.2,.il(al tin I ii .uptl doisal \it ft , li, 4 < mss 
(tjuii cit (.11 IK 1. ITifjS. 1 and hi .lit ^, 11,48 3 and 4, fatalo 5, 






HESPEEOGENIA, A NEW GENES OF UMBELLIF- 
EKAE FEOM MOUNT EAINIEE, 


Uy John* AI, Codlieu and J. N. Rusn. 


Hespeiogenla Coult. A: Rose, gen. nov. 

Calyx tcetli obsolete; stylo 2 )odium wanting; fruit ilattened laterally, nearly oibio- 
ular or shortly oblong, rounded at base and apex, glabious; cari)el8 nearly terete in 
section, with eiiual-indistinot, filiform ribs and thin pericarp; oil tubes 2 to 3 m the 
intervals; seed face broad, slightly concave. Low acanlescent plants; leaves once 
or twice temate, with bioadish segments. Umbel of few unequal rays without un o- 
lucrc and with one or two involucel bracts. Flowers yidlow. 

This genus is nearest to Mnseniopsis, but differs especially in its broad seed face, 
which is never involute or deeply concave. In the seed face it approaches Eniophus 
and Pimpinella, but differs from both in not having a conical stylopodiutn and from 
the former, also, in its yellow lloweis. The shape of carpels and ribs suggests I'claea 
fflauca, but the seed face is not of the Yelaea type. 

Hesperogenia strioklaudi Coult. A. Rose, sp. nov. Plate XXVII. 

Root deep-seated, somewhat tnberous-thickencd, oro%vned with a slender root- 
stock (?); leaves 3 or 4, all basal, without stipnlar bases, temate or biternate, the 
segments lauoeolate, aeuto, 12 mm. long, glabrous; petioles 3.8 to .1 cm. long; scape 
7.6 to 10 cm. long, either naked or with a small bract-like leaf; rays 3 to 0, some of 
tbe sterile as Avell as tbe fertile ones short (4 mui. long), othera 14 mm. long; fruit 2 
mm. long, either sessile or on pedicels 4 mm. or less long; styles long, reflexed. 

Collected on Mount Rainier, Washington, altitude 2,000 meters, by Percy Strick¬ 
land in 1806 and by O. D. Allen, August 30,1897, and September 6,1898 (No. 278); 
also by J. B. Flett in grassy meadows on north side of mountain, altitude 1,540 
meters, August, 1897. 

Mr. Piper writes to Mr. Rose that he also collected the plant on the south side of 
the mountain iu 1895. 

EXPLA.SA 1 IUN OF PLAiE.—Fig 1, pUut, Og. 2, liuit, lig 3, >ieoboa ut larpel. 
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THREE NEW SPECIES OF TEADESCANTIA FROM 
THE UNITED STATES. 


r.j j. N. iiosi. 


The ot‘ my studies ou the jjeiius Tnidcseuiitia dates back 

some seven years. Diiriiijf this time an iniiuoiise amount of material 
has jiassed through my hands. The National nerbarium has undoubt¬ 
edly the largest eolleetion of Aineri<'an Tradescantias over brought 
together. For instaiiee, we now have IK) sheets of the old T. virgin- 
tuna, Not only have I been collecting h(‘rbarium material, but I have 
grown a number <»f sitecies. 

1 am now preparing a monograidi of the United States species of the 
genus, and it is my intention to illustrate all the species with colored 
plates. A part of these illustrations have already been made. 

Botani.^ts will confer a great favor if they will send me not only her¬ 
barium .specimens, but roots. I should jiretcr to have the herbarium 
specimeus collected this season and roots from the same clumps sent 
late in the fall. AVheii this can not be done tbe roots of flowering speci¬ 
mens may be sent at once. I desire specimeus not only of the rarer 
species and of plants from out of-the-way places, hut of many of the 
so-called forms of what is generally known as T. riryinuinii from all of 
our Eastern States. Franks will be furnished upou apjilieatiou for 
sending material. 

Aly studies of the v esteru Tradescantias have revealed three uiide- 
scribe<l species. Two of these I have never seen outside of the National 
Herhui'iuin, while the other is not uncommon, having been distributed 
by many collectors as a form of T, viryiniana. All three have flowered 
for two seasons in Washington and one has been under observation for 
four years. These species may be described as follows: 

Tradescautia hiTtnflfa Rose, ap. nor. 

Ptenis low, :i dm. or less high, at first simple, but beconiiugmueh branched at base 
and spreading, witb moie or leb> rongbish imbescence; leaves short, dark green, 
oblong-linear, with rongh pubescence; nmbeb> nsaally several, sometinies 10, termi¬ 
nating stein and branebea, more or less pednneled; iuvolncral leaves more or less 
nue«iual, sometimes retlueed to one, very himilar to other leaves; pedicel.s and ovary 
more or less glandular; sepals narrow, aente, glandular-pubescent, and with a tuft 
of simple hairs near the tip; petals pale bine or pink, obtuse. 
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Sjiecimevi exainltud — 

East(‘iu Texas: 

Near Austin, 71. Hall tNo. (569), 1S72. 

Near Industry, ZT. TTiirxloir, lb95,189t», 1897. 

Tlie t.\iieof this species is !Mr. Wnrylou’s l.SU.’i plant deposited in the National 
irerharinni. 

Specimens hare been groun in Washington since isiin. 

Tradescantia gigantea Eo.se, sp. no\. 

Plants glowing in clumps; stems stont, thick, upright, glahroins and glaucous 
below, 6 to 10..") dm. high, more or less branching, the branches slender and eiect; 
leaves largo, oblong-linear, 3 dm. or so long, 12 to 36 mm. wide, dnik green above, 
pale green and glaucous beneath, glabrous except the imiigin; sheath glabrous; 
top of stem and base of invulucral lea^ es cov ered n ith a short, di'nse, almost \ elvety 
Itnbesceuce; involucral leaves 2 or short, their bases mneh enlarged; dow'crs very 
numerous, 50 or more; pedicels soft-pubescent, not glandular, .30 to 10 mm. long; 
sepals boat-shaped, 10 mm long, acute, pubescent, but not glandular; jictals blue or 
pink, with white form; o\ary pubescent, hnt not glaiulnlar. 

Specimens sent by tltto Locke, New Braunfels, Tex., April 11, 1S97. Also by 
F. (t. Sehanpp, Sho\el Mount, Unmet County, Tc\., Ajiril 21, 1897, These speci¬ 
mens arc unlike auy others which w e have seen. 

This is an extremely large, coarse plant. It is a very abundant bloomer, produc¬ 
ing immense clusters of Howers. It is reatlily reeogni/od by its almost vehoty 
pednncles, pedicels, and sepals. 

Tradescantia scopnlortuu Rose, sp. uov. 

Stems rather low and very slender, 4 dm. or less high, more or less hrauchiug, 
pale and glaucous, mostly glabrous throughout; radical leaves numerous, linear, 
generally erect, stem leaves similar, very narrow (2 to 10 mm. wide); sheath very 
short and turgid; involucral leaves filiform, somewhat unequal, much shorter than 
the leaves; umbels sessile, rather numerous, terminating stem and branches; pedi- 
I'cls slender; sepals narrower; petals \ery palo blue, acute. 

Arizona to Texas, north through Colorado to Montana, perhaps extending into 
nesteni Neliraska. The typo of this species is the plant found by Mr. Pringle in 
the Santa Catalina M</iiiitaius, Arizona. Its range is not well defined, hut I have 
assigned to it all thO'se forms which lia\ e been referred to T. virginiaua from western 
Texas, Arizona, New Mexico, Utah, Coloxxado, Montana, and western Nebraska. 
Specimens sent me by Mr. Geoigo Osterhont Irom western Colorado are very puhes- 
eent in the umbel, but in other respects like the type. 

This spei'ies h s generally been referred to T. rirginiana xvitli doubt, or mentioned 
as the “narrow-leaved western variety,*’ and so fur as I can Icum no namo has been 
assigned to it. It appears to bo qnito distinct fiom tyi»ieal T. rirginiana, and can 
be identified at a glance by one familiar w ith the genus. It is not easy, howi'Ver, to 
express these diftereuecs, and on this account some of niy statements above may 
need revision. Briefly, it differs from true T. rirgiitlana in it.s slender hranchiiig 
habit, slender and glaucous leav«*R, and numerous flow'eving umbels, as well as in its 
very distinct range. 

SpecinieiiK examined — 

Arizona; 

By streams of the Santa Cabalinn Mountains, C. (f. Pringle, May 16, 1881 
(type). 

Flag Staff, 71. T. McDougal, July, 1891. 

Pinal Mountains, J. TT. Tonniey, July 20, 1892 (No. 439). 

-, Dr. E. Palmer, 1869. 

Ouk Creek, 71. H. Puahy, June, 1^3. 

Holbrook, Mrst. dlijrtle Ziielc Uovgh, August 22, 1896. 

SnovpHake, Mrs. Myrtle Zmk Hough, August 7,1897. 

\ 
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Colnratlo: 

X«‘\r Wind'ioi, (icn. E, O'iieihoiit. June, July 4, 1895. 

Colorado Springs, r.E.Knotrllov, Juno 15, 1^96 <Xo. 33). 

Aloiii; the Platte River, lieiiver, 2Ufr{'us Tones, June 12, 187)S; Denver, E. 
Bethel, June, 1893. 

Nevr Mexico; 

-(. Bfifflkt, 1S51-52 (Xos. 1928 A: 1929). 

'\"alle^ of the Rio Grande, belour Dofiana, C, C.Barni, ete. (No. 1498). 
Nebiask;;: 

On Middle Loup River, near Thedford, Thomas County, on .sand hills, P. J. 
Bydhrg, June 18.1893 (No. 1380). 

Indian Territory: 

J’oit Smith to the Rio Grande, banks of the Canadian River, Dr. J. M. Bige¬ 
low, 18,5,3-5 i. 

Montana: 

,/. TV. BlauUnship, .June 3, 1X90 (No. .57). 



TRELEIREA, A NEW GENUS GF COMMELINACEAE. 


JAy J. N. Rose. 


Treleasea Rose, gen. nov. 

Sepals distinct; concave, auberinal, greenish or scarions. Petals distinct, tapering 
at base into a sli^ndcr claw, cohering and ibrmuig a slender tube. Stami'ns (1, all 
perfect, snhequal, more or leas hairy, borne on the petals. Style slender, 3-lobed. 
Capsule fatipitate, 3-celled. Cells dehiscent, 2-8eeded. Perennial herbs from tuber¬ 
ous roots. Cymes sessile, niany-ilowered, either in tenninal or avillary clusters. 

This name is given in honor of Dr. William Trcloasc, director of the ilissouri 
Jlotaniool Garden, whose well known aerviees to botany and hortionlinre deserve 
this recognition. 

This gen ns diflers from Tradescantia, especially in the corolla and the position of 
the stamens. Tradescantia has alwaj s an open flower spreading from the base, with 
petals broad at base, while Treleasea has the petals tapering into a claw, forming a 
tube and only spreading toward the top. The stamens, too. are alw.ays free in 
Tradescantia, while in Treleasea they are home on the petals. 

The genus seems nc'arer Oyanotis than Tradescantia, hnt diflers from that in 
its stipitate fruit, concave sepals, etc. It is perhaps nearest Zehrina, differing 
chiedy in the fact that the petals are m)t united into a tube, luit merely cohere at 
the edge.s. 

I have long been dissatiaiiod with the reference of the species brevifoUa to Trades- 
cautia, having had the plant under cultivation since 1895. While in Mexico in 
1897 I found another plant of similnr habit with the same flower structure, show¬ 
ing that this is a g<»od generic type. T. leiandra, although the flower strnctnre is 
doubtful, jiossesses the stipitate fruit and otherwise suggests that it belongs here 
also. 

The genus, as I now uuilerstand it, I'Oiisibts of the three following species, of 
which brevifoUa is the tj'pe; 

Treleasea brevifolia (Toxr.) Rose, uoni. nov. Tradti^caviia ^ i) brvrifolia Hose, tJontr. 
Nat. Herb. 3:323. 1S95, Tradescantia leiandra brcrifolia Torr. Bot. Nlev. Bound. 
225. 1859. T. speciosa, Buckley, Proc. Acad. Phila. 1862; 9. 1863. Not L. or 
H. B. K, Zrbrina (■?) leiandra Clark, in DC. Monogr. Phan. 3; 318. 1881. T. 
leiandra Wats. Proc. Am. Acad. 18 ;167. 1883. Not Torr. Same, Ilemslcy, Biol, 
Contr. Am. 3:393. 1885. T. leiandra orata Coulter, Contr. Nat. Herb. 1:60. 
1890. Same, 1. c., 2:444. 1894. 

Stems prostrate, leafy to the top; leaves approximate, ovate, 2.5 1o 7.5 cm.long, 
2.5 cm. wide, thiokish, glauoons and glabrous, except the oiliate-soabrons margins, 
acute; margin of sheath ciliate; iuvolucral leaves 2, like the lower loaves, but 
smaller; umbel sessile, many-flowered; corolla wblte, petals ovate, obtuse, some¬ 
what spreading, tapering at base into a slender claw, stamens erect, longer than the 
petals, btiiry near the middle, attached to petals; ovary hairy near Hie top, 
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r«)r!i ninnlit'rof\e.aa past tin:! lias lioeii oultU atcd in'Wii'.lungton. Imlli 

ill fh<* UK (iilnuisos anil in tbi uaidniis. iu the groi-nhonso it grows lu\nriaiitl\ 
uinlfi- till belli lie-i. I’Ik' folmgo i'^ of a glos-y bright grei'ii, and in all ea>es the 
riowei-, have been white, ii''iiall,\ appearing singly . 

I’oi a fall t’ii^t‘i">''ioii ofthi-i speeies and ith lelatioushipa with T, hiundra see l‘ose 
ill \ (limin' 11 of tliii jiublieatiuii, jtages Hl2l2. .*<23. 

Tieleasea leiandia (Ton.) Ito'-e. noni. iiov. Tradt'yCttnlta hiamlrn Torr. T>ot. Mev. 

IJoniid. 224. 1 n“9. 

Roots sleiidei, tiln'on.s-thicbeiied; stems eieet, somewhat iiranehing, slender, gla- 
bious. somewhat naked aho\e; leaves distinct, nariowly laufcolate, 7.a to 12..'> 
(perhajis more) cm long, 12 mm. wide, .-liarply ai nte, with niargiiis not scabrous; 
margin of sheath glalirons or ne.irly so; iiiv oliicral leaves 2. ovate, acuminate, 2.,"> to 
3.r» eiii. long. Very unlike the lower leaves; nmbol bessile imm.,-flowered; pedicels 
and sepals den-^ely villose; filaiiieuts fiiiiooth; capsule oval, somewhat .S-lobed, stipi- 
tate; eells 3, 2-heeded: seeds 1 nun. in dianietei, slighlly rugose. 

t'o]lected hy Higolow in iiionutains and momt roeky places at Pm*! to de Paysatm, 
Tev., September 13,18.“! ((No, ir>(KI). and by V. Havard at Capote Cieok, Texas, 
September, 1883 f Xo. 79). 

Treleasea tumida (Liudley} Rose, nom. iiov. Trailesianiia iinnidn kindley, Hot. Reg. 

26:/. 1340. Tradesrnntia ririjiniaua tumida Clark, in DC, Jlonogr. Phnu. 

3:291. IWl. 

The fignro cited above, although very unsatiflfnetory, neeuis to represent the same 
species a.s I collected on the western border of the Meviean table-lands. It has tlie 
same reddish flowers home in deiibeavillary cliihters, and the ])etals taper down into 
claws (here represenied as niiited). The leav'cs are also described as purple beneath. 
This illustratinii of Lindley's was made from a plant which flowered in the ganleii 
of the Horticultural Society in 18,'»9. 

Nothing more of the history of the plant is given than that it came from Mevico. 
It ia not unlikely that this idant was sent in by llartweg from the same legiou from 
whieli mine came. In 18,30 and 1838 he v'isited Rolanos and the neighboring region 
and was sending many plants homo to the Hoidicnltiiral Society, hy whom he had 
been sent to Jlexii'O. I should state, however, that I liave looked tlirongh Ilartw'eg's 
lists of plants, which he said were growing in the gardens, without ilnding any 
mention of a Tradcscaiitia. 

The following redescription of this species is h:iscd npnn my owni specinieiis, both 
herbarium and living: 

Stem from tuberous-thickened mots, rather low, very biicenlent, often very 
compact: leftvp.s oblong, 12 to 18 cm. long, acute, more or less pubescent; flowere 
borne in dense axillary and terminal clnstei’s; pedicels about 10 mui. long, gla¬ 
brous: sopals glabrous or nearly so, oblong, 8 nira. long; petals pink; stamens 
slightly hairy: capsule stipitate, rellesed; hairy at tip. 

This species seems to he common in damp, sheltered places in the western table¬ 
land regions of Mexico, especially iu cauyon.s and along dills. It w'as first brought 
in by ilr. (loldman, and afterwards collected by myself. 

Collected by J. X. Rose at 8iau Juan Capistrano, Zacatecas, August 23,1897 (No. 
248fi); near Monte Escobedo, Zacatecas, August 27 (Xo. 21)60), and at Holafios, Si^p. 
tember 10 to 19 (No. 2890;. 

Wpecimens are now growing in tlie Botanical Barden at Washington. This species 
fa so common iu the table-land region of Mexico that it seeiiis strange that it is not 
in the recent collections from Mexico. 

Olark's reference of this species as a variety of T. rirff imana and statement that it 
can hardly be ilistingnisheil from \ ar.Jlexuosa {T, jailoaa) cun not be entertained. 



NOTES OK ESEFITL PLANTS OF MEXICO. 


Hy J. X. Ko<^r. 


TNTRfmUCTnRT MTATEAEENT. 

Ill jireseiitiiig tlie«<‘ iiote.s upon flic plants wliioli arc employed in oue 
way or another hy the jMexieans I wi.sh them to be understood as chiefly 
a record of my own observations. A more formal and complete treatise 
is already in preparation by the Mexican (rovernment, by whom it nat¬ 
urally should be done, but it is hoped that this paper may be of assist- 
aiu-e in supplementing that work. My observations, in many cases 
meager and incomplete, were made while traveling in Mexico iu‘ 1807. 
I have drawn little upon published statements, contenting myself with 
facts personally oh.served or with well-authenticated reports obtained 
from the Mexicans themselves. Many of my observations may, doubt¬ 
less, have been previously made, but I was especially fortunate in 
obtaining and determining botanically a number of plants which here¬ 
tofore have been incorrectly named, or have been known only by their 
local names. An attempt was made in the case of each fipecies to 
obtain both good botanical specimens and examines of the parts or 
products of the plant useful to man. That the results are not entirely 
satisfactory is partly owing to the shortness of my stay in any one 
place, which was usually but for a day or two, often only for the night. 

To obtain the fullest information from tbe natives, and especially 
from the Indians of the Sierra Madro, one ought to spend considerable 
time among them. IsTaturally suspicions and shy, it is not surprising 
that one can not readily obtain information from them. But if oue 
could live with them for a short time, treat them kindly, and gain their 
confidence, he could, with a free use of coppers and small silver change, 
soon have the contents of their homes and their knowledge at his dis- 
])osaI. One other hindrance to my work was a lack of equipment for a 
long inland journey. In oue case 1 traveled nearly 000 miles on hovse- 
l)ack, and of course couhi not carry many fiCvShy fruits, berries, or 
other bulky things. 

Among some of tbe interesting enterprises sagge.sted by my obser¬ 
vations which might be taken up by onr Government the following 
may be mentioned: 

(1) The introduction of the best Mexican tunas into the subarid 
parts of our Southwestern States and the encouragement of the imi)or- 
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tation of tiinii frnitN from Mexico into onr Eastern cities, as tliey are 
iio^ bciiiA*: imported from Sicily. 

i‘J) An iiivestij^ation of the Tampico hemp industry, with a view of 
makiiify use of the a»a\e plants of western Texas or of growing better 
varieties on the waste lands in some of our Southwestern States; also 
some superAision of the importations to prevent adulterations with 
cheaper and worthless fibers. 

(;>) The introduction and testing of certain vegetables, such as beans 
and red peppers, and certain fruits, like the Mexican i)lnins (ciruelas). 

(4) The gathering of a collection of all the various products used by 
the Mexicans and Indians which are made from the agave. Such a 
collection would include many hundred specimens, for there is no plant 
in Mexico which has so many and varied uses. 

(6) A botanical study of the genus Agave in the field and the prep¬ 
aration of numerous photographs and apecimens. 

(0) The institution of a full collection of living agaves. These should 
be placed in the Botanic Garden at Washington. 

(7) A stud}’ of the pnl<iue and mescal jdants with the view of deter¬ 
mining definitely the species used in the production of those beverages. 

These vai'ious i>lants being of great economic value to the Mexican 
people, assistance would doubtless be given by the Mexican Govern¬ 
ment toward any investigations along this line. Indeed, assistance has 
already been offered by the Iiistitnto Medico IsTacional. 

CEEEALS AKD VEGETABLES. 

The food plants of the country are very many. Those, however, 
which may be said to be almost universally used are Indian corn, red 
pep])ers (Capsicum spp.), “tomatoes” (Physalis sj)p.), and beans. 

Zea mays L. 

In the towns wheat bread and cakes can easily be had, but in the 
country, both in the mountains and in the table-land region, oue finds 
only corn brea<l or, more properly, corn cakes. The corn cakes are 
called “tortillas” (PI. XXYIII, fig. 2), and are made out of corn meal. 
Tiie coni is first soaked in lime water to softeu it and is then mashed 
or ground by hand between stones into a kind of dough. This dougli,. 
without any other ingredients, not even a pinch of salt, is then molded 
or rather patted between the hands into thin <*.akes, which are baked on 
clay griddles. The “ tortillas ” are torn in pieces and eaten alone or 
used in scooping up beams or soup, thus takiug-the place of spoons and 
forks. The work of grinding the corn and making the cakes is all done 
by women. More than once I have come to a Mexican’s hut after a 
long day's ri<lo, tired and hungry, and found that I had to wait until 
the woman of the house had made her little fire on the ground, mashed 
her com on her “ metate,” patted it into little cakes, and baked them. 
For the first meal these tortillas are served hot, being brought directly 
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from the griihlle ami passed ahoat In a gonrd or day dish, covered 
witli a rag or cloth. 

A great immljer of tortillas aie usually baked at one time and are 
served, until they are gone, eohl or else vanned simi)ly by throwing 
them on a bed of live coals. Sometimes cold beaus or cheese are folded 
up in one ol‘ them, and it is then called “gordo,*’ iiieaniiig •■‘fat one.'’ 
Capsicum spp. Cuilk. 

Many kinds of red peppers are used both in seasoning food and in 
making chili sauce. This sauce is made by crushing red pepjiers 
(usually the long red ones) with ripe tomatoes on the metate, or some¬ 
times the crushing is done in a clay dish with a pestle. It is used with 
nearly all kinds of food, especially with beans and meats. Although I 
brought back only 8 varieties there must be many more kinds grown in 
Mexico, and it certainly would be a very interesting niidertaking to 
collect and classify the varieties used. The 1 )epartinent of Agriculture 
could very properly and iirofitably take this subject up in councction 
with the plant-introduction work. I have named my speciinens, with 
the assistance of Mr. Irish, according to his excellent monograph 
recently published in the Report of the Missouri Botanical Garden, hut 
only with partial success, as some of my plants seem not to belong to 
varieties now in the trade. These varieties, with their Mexican names, 
may be described briefly as follows: 

“Chile mirasol’’ is an oblong red pepper 2.5 to 3.75 cm. (1 to 
inches) long. I purchased it in the market at Guadalajara. It is said 
to be the fimit of Cupsicimi fnitesaens, hut seems very different from 
the next. 

“ Pequiii,” the fruit of Gapsiemn friitescens, was found in the markets 
in the City of Mexico. It is very small, 10 to 12 mm. (5 to 6 lines) long, 
oblong to ovate, and red. 

“Chile peipiin,” the frait of Capsicum anmium cmis{/brwc, was pur¬ 
chased in the market at Guadalajara. The fruit is red. nearly spheri¬ 
cal, and only slightly larger than the last. 

“Chile,’’ the fruit of Capsicum anmmm longim, is perhaps the com¬ 
monest form to he seen in the western table land region. The fruit is 
found in all the markets. It is red, or blackish in some forms, oblong to 
obloiig-liiiear, and 10 to 15 cm. (1 to Ginches) long. My specimens were 
purchased in the markets of Guadalarjara and Monte Escobedo, in west¬ 
ern Zacatecas. 

“ Chile cara” is the name for a smaller fruit form, which Mr. Irish also 
calls Capsicum ajinumn loiKjim. 

“Chile’’ is the name given me for the fruit of Capsicum anmam acu¬ 
minatum Fingerh. This pepper is red, slender, somewhat acuminate, 
and about 5 cm. (2 inches) long. 

“ Chile ancho ” is the fruit of Capsicum aniunmi grossum. The fruit 
is black, 10 cm. (1 inches) long, and 8.75 cm. (3^ inches) broad. 1 saw 
it only in the markets at Guadalajara. 
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Physalib 8p]t To At vto. 

Various species of Pliysalis are always to be seen in the markets. 
The fiuits ar(‘ called “tomatoes,” and arc used to make a dressiuo for 
meats, etc., or are combined with red pejipers to make chili sauce. (PI. 
XWllI. tins, d, 4.) 

I I vsiiios til PL.VIE XX\1II—rij I tiniiiinds J t(utilli or i oiii t ikt Ug-.. 3 4 loiiia 

tm-. —tlllltiot spp 

Phaseolus Fritol, 

The bean is. next to corn, the most important food plant of Mexico. 
In fact It IS u.sed all o\er the country. Xo meal i.s comidete without a 
dish (d’ beans, while many a meal consists of nothing else. It is culti¬ 
vated everywhere, from the low tropical plains to the high mountain 
tops. Many varieties are found m the markets, some of which undoubt 
edly have been introduced into cultivation from native plants, while 
others have certainly come from foreign countries, but have long been 
grou 11 in Mexico. 

Xearly 50 native species of Phaseolus have been reported from Me.x- 
ico and Central America, and I have no doubt but many yet remain 
uudescribed. 1 collected myself some 10 wild species, about half of 
vliich I have not definitely identified. As is well known, some of our 
most common varieties of beans came originally from several of the 
wild species of Mexico. 

I am quite sure that new and valuable varieties suitable for cnltiva 
tiou in the Tnited States might be obtained from the markets of cer¬ 
tain cities of Mexico. It seem.s to me that some money might vei y 
profitably be spent by the Department of Agricultnre in connection 
with its seed introduction in obtaining and distributing .some of tbe 
be^t varieties of Mexican beans. 

In compliance with luy instructions, I obtained about 20 varieties, 
but only in small quantities, as iny equipment and the fund at my dis- 
l>osal did not warrant a greater outlay. 

I have compared iiiy beans with the large series in the seed collection 
of the Department of Agriculture, but I do not find over three vari¬ 
eties repre.seuted. In the accompanying Ii.st 1 have briefly described 
them as to color and have in most eases given the Mexican name of 
each.' 

No. 4y. Fni lOL APASTEADO. 

This is 0 . small pnrplish heaii, Boim*wUat mottle<l with bnff, much nserl at BolaTlos 
Fuiuil. 

A small r<»in<li8h pinliiiJi bean also used at IJolanos. 

No. 83. FeI lOL llORTKIANO 

A small huff Lean sold at Oidotlan. 

No. IfU. PRI.TOI. BLANCO {rhaftcolua htnaUia L. ?). 

A dwarf white bean cultivated at Acaponeta. Apparently the same form as 
cultivated in this country. 

‘The nnmhers refer to the Bthnohotonio collections of the anthor 
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No. Kl. Fri.j<il kncjjuvaho. 

A small (hab-colored beau. Soml uol A'eiy jmii', but niixud itli black, whitish, 
and purple beans. 

No. 86. Fjiuol bl.vnc’u xallado. 

A small, light drab-colored bean. Kced not very pure. 

No 87 Semilla de Gicaura. 

A small 4-sided somewhat Jlattoued i-eed of daik or light-br»>wn color Probably 
not a I’hasuoliis. 

No 86. Flil.JOL (.AUVANODE I’ICAOHOS. 

A small light tan beau. 

No. SMI. FrUOL M'EVU TKMI'RANILLO. 

A small, shortly oblong bean of bonicwhat greenish cast 
No. 91. Ffii.roL Mexicano. 

An oblong light-brown bean. 

No. 92. Garvakcillo veude. 

A somewhat globular greenish-colored .seed. 

No. 93. FUI.IOI. CANDO. 

A small brownish ]iiuk beau. 

No.94. Fri-joi. (iCERO. (Large white ]>ole.) 

A small oblong white bean. 

No. 95. fiARVANZO HE I’lCACHO.S. 

A small oblong drub bean. 

No. 96. FRIJOI. hElilUN. 

An oblong dark-red beau. 

No. 97. Fitijor. morado rola. 

A small purplish-rod liean. 

No. 98. FRIJOL .MESliUlTlLLO. 

A small yellowish beau. 

No.99. Frmol NE(fl!(». (Wax bean?) 

An oldong black bean. 

No, llH). FRUOR I.V\ a RENO. 

A very pale yellow or cream-colored beau. 

Nos. 86 to ICMl were obtained at Gaadalajara. 

No. 101. Fruor. 

An oblong drab colored bean. 

No. 102. Frijol. 

An oblong ligbt-browu beau. 

Nos, 101 and 102 were obtained in the market of the City of Jlexioo. 

No H)3. P.VTOL. 

A large oblong black, reddish, or w'hite bean. Obtained at Golotlan. 

No. 125. Faua vulgaris, 

'I'his bean was repeatedly seen in the markets and occasionally growing in iields. 

I was told that it was called '' hava,’' which may he a corrui>tion of “faha.'’ 

No. 126 to 128. CiCEB ARIETINUM. 

Found in the markets. My seeds are from Mazatlan (No. 127) and Guadalajara 
(No. 128). 

The long roots of a plant called ^‘endrado” are prepared for eating 
by being peeled and boiled like potatoes. The fruit, which is about 2 - 
to 2.5 dm. long, is siiid to be pale green when ripe. It is eaten both raw 
and roasted. I have not yet been able to identify the plant. 
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FRUITS. 

Mexico liii'N many peculiar and inteiestinjf fruits. AVitU its extremely 
varied tdimate, almost any kind of fruit cjin be {;ro\\ u. Only those are 
here described wliicb eamc under my observation while makiui> a hasty 
journey throuj»li the <‘Ountry. 

3Iany fruits common in our own markets are also abundant theie, 
such as apples, peaches, pears, bananas, etc. Apples and peaches are 
seen in all the markets, but I saw only a few orchards. These Avere in 
Indian villages on the top of the Sierra Madre at an altitude of 0,800 
feet. From here the fruit is carried down the mountain side on backs 
of donkeys and taken 100 to 200 miles to market. A rude crate is 
commonly used. This has four nearly eijual sides made of small sticks, 
which are tied together at the corners with agave fiber. The top and 
bottom are usually made of a layer of leafy twigs (often willow) drawn 
through the lowest and uppermost openings. 

Bananas are very common. Quite a number of varieties were seen. 
More kinds are met with there than will be seen in our own markets. 
Bauana.s grow not only along the coast, but in the hot barrancas of the 
interior. 

Oranges and lemons are found everywhere. At Guaymas there are 
some large orange orchards, Avhicli of course are irrigated. I was 
astonished at the abuudauee of limes which aie grown throughout the 
tropical regions. This fruit deserves a greater populaidty in the United 
States than it uow has. 

I saw piueai>ples for sale at Guaymas which had been shipped 
thither from Manzanillo. It is said to be a very profitable crop to 
grow. 

Blackberries are used, but bow extensively I <lid not learn. The 
wild species seen on the top of Sierra Madre ripens its fruit in August. 
Apricots are cultivatefl iu Sonora and Avere for sale at several of the 
railroad stations. Figs are grown in the gardens at Guaymas. 

Cocoanut and date palms are common in many gardens, and the nut 
t>f a Avild species is brought into the towns iu great quantities. 

The melon zapote or papaya {Gurka papaya L.) is a great favorite 
and is groAvn in plazas and yard.'^. I found the mango iu all the mar¬ 
kets. The fruit, which is about 7 to 7.6 cm. (3 iuches) long, is always 
eaten raw. Trees were seen growing up to an altitude of 750 meters 
(2,500 feet). 

PALM ACPI AT!. 

Aorocomla sclerocarpa Mart. Coco.]UL. 

In the markets at ^lazatlan, Rosario, and Acapoueta great quanti¬ 
ties of a small palm nut are sold. This nut is about the size of a 
small bljtck walnut. I was told that the outer pulp is first eaten and 
afterwards the seeds. The nuts are often brought from a long distance. 
The trees grow only iu the foothills and lower mountains. 
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BROMELIACBAE. 

Biomelia spp. (JocliRsiu. oi roouitoTR. 

At least two species of liromelia are very common on the west coast, 
and their fruit is often for sale in the markets. In one it is oblong in 
shape, 0.5 cm. in<‘hes) long, and of a deep purple color. The other 
is smaller, ovate, and yellow in color. Both are sliyhtly acid to the 
taste; a drink similar to leinouade is made from the ripe fruit. It is 
generally eaten raw, but sometimes cooked. It is said in the latter case 
to resemble apricots. 

ANONACEAE 

Anona cherimolia Mill. CHiniMoVA. 

Chirimoya is a very abundant fruit in the markets of Mexico. The 
annual croii is valued at over 845,000. 

The fruit of several species of Anona must go under this name. I 
found on the streets of (.ruadalajara two vaiieties of this fruit, one of 
which is iierhaps A. longiflora. The chirimoya is G.25 to 7.5 cm. (2.^ 
to 3 inches) long, ovate in outline, with a brownish skin, either smooth 
or tuberculate. 

Anoua glabra L, Anona, 

A number of fruits go under the name of anona. 1 collected siieei- 
mens of three species of the genus, all of which are called by the one 
common name. The chirimoya also belongs to this genus, I was told 
that the rough-fruited species of Anona were called chirimoya, while 
the smooth-fruited ones are called anona. 

The anona most largely cultivated is said to be ^L. glubra, of which I 
collected specimens on the west coast. The annual crop is valued at 
over 810,000. 

liAURACEAE. 

Fersea gratissizaa (incrta. AorACATK. 

The aguacate or alligator pear is a common fruit in the markets of 
Mexico. It is commonly used as a table fruit eaten raw w’itb x^epper 
and salt, as a salad, in soujis, or simead on bread. The fruit is some¬ 
what obovate in outline, 7.5 to 8.75 cm, (3 to 3^ inches) long, containing 
in the center a large loose seed. Two varieties were seen, one having 
a green skin with lighter sxmts, the other nearly black or a dark purple. 
The pulp is rather firm, in appearance suggesting butter, and hence the 
popular name ‘‘ vegetable butter.’* 

The trees are widely cultivated iu the tropical and subtropical x)arts of 
the country. The annual croi) is valued at about $14,000. As is well 
known, it is not restricted to Mexicn but now cultivated in most tropical 
countries, and some trees are grown in south Florida and California. 

The fruit is sometimes sold in our markets, but has never received 
the attention it deserves. 

The following are the names aijplied to the fruit: Aguacate, ahuaeate 
chico, abuacate grande, avocado, avocado x)ear, alligator pear, midship- 
mau^s butter, vegetable buttei*, vegeteble marrow. 
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ROSACEAE 

Couepia polyaudia (11. iJ. K. ) Zvi’un vMvuiir.ti. 

This spocio'' i" liti le knovs u botaiii<'ully. It beema to be couimoii iilony; 
th(* AN e-'t coast of Mexico, aa bcie it is e\ ideiitly iiatu e. It grows to the 
bciulit ot .‘) to 7.0 meters (1(» to 1*5 feet). Tlio fiiiit is yelloAA and about 
7..J <‘ 111 . (.j inches j long. It is edible, but I Avas not able to learn Avbetber 
or not it is extensu ely used. 

The name ‘‘zai)ote ain.irillo" Ls also giAen to Stipuf(( do/if/dtu. 
Ciataegus Ti:.ju («11 e. 

The fruits of iaa o si)eeit‘S of Crataegus aa ere seen in the market at CJua- 
dahijara, sold under the nann* of - tejoeote."' The fruits are often strung 
on small strijNS of isoto liber. About 20 of them are in each strand and 
the strands s«‘ll at a cent apiece. The fruits art* made into A'arious jams 
and Jellies. 

LEGUMINOSAE. 


Pithecolobitun dulce lieiith. JlrAAiLfciiin. 

The seeds of this tree (tig. 31) are considerably used by the people on 
the Arest coast of Mexico, Adhere it has been largely planted. It is found 



Fifl, 31.—ITaaiiinoliU. Pitieeoh bitrm tZwlcp Bentli. 


all through tn^pieal Mexico, Avhere it is probably iiatiYO, but on account 
of its rapid growth and delicious fruit it has also heeu much planted. 
It is very common in yards about toAvns and aloug streams. 

AVheu the trees are irrigated they make rapid growth and are said 
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to stand tlu* dioiiitht extremely well. Lariit' trees wx‘re seen about 
(jUci>ina'r» huiToiiiuled by almost desert eouditiniis. 

Tbe fruits ripen towaid the close of the dry season. At Gnaymas 
and Ma/atlau they lipen the last of jMay. The boys and meu gather 
the i>(jds by the baskettul and sell them in the streets as banamis are sold 
in our own cities. The pods and seeds are largely sold in the markets. 
The latter are otten put up in little cone shaped wrappers, which, 
with their contents, are sold for a cent apiece. An old tree will iiro- 
duce many bushels of fruit, wdiich is valued at the rate of $25 per tree. 
The xiods are about 10 to 15 cm. long; when matuie, somewhat reddish 
or flesh colored and irregularly swollen. After the seeds have fallen 
the valves usually become strongly coiled. The jiart w'hich is oateu is 
not the seed jiroiier, but the large, deshy aril, wdiich almost completely 
surrounds and hides it, measuring 30 mm. (15 lines) long by 15 mm. (7 
lines) thick. The aril is usually white, sometimes reddish, very crisp, 
sweetish, and very jialatable. It is always eaten raw'. At first sight 
it appears to be composed of a single covering, but in reality it is prob¬ 
ably composed of mauy separate series of fleshy cells strongly com¬ 
pressed. The seed proper is small, black, flattened, 10 mm. long. 

PitJiecolobluni lUjiisiicifolmm also has a very large aril, but it is not 
at all edible. The aril is a bright scarlet, much less fleshy and more 
fibrous than in P. dulcc. 


MALPIGHIACBAB. 

Byx aouima crassifolia II. B. K. Nancde. 

Nanehe is a wild fruit which is brought into all the markets iu great 
(piautitles. It grows on a small bush or shrub 1.8 to 3.6 meters (0 to 
feet) high. The drui)e is about the size of a small cherry, yellow iu 
color, and of somewhat acid taste. It is generally eaten raw, but is 
sometimes ijut into soups as a flavoring, and sometimes added to the 
stufting of tomales. 

At Colomas J saw' nanche, rice, and olives cooked wuth stewed 
chicken. 


RUTACEAH 

Casimiloa edulis La. Ll.ivo. Z.vpoie iulanco. 

I did not see much of this fruit, but it is said to be very common iu 
all the markets. A lew speeimens were seen at Mazatlau. 

The fi'uit is about 5 cm. (2 inches) iu diameter anti coutaius 5 large 
seeds. The tree is said to be native, but I saw it only in cultivatioii. 

ANACARDIACEAE. 

Spoudiaa spp. Ciruela. 

The ciruela or Mexican idiim (fruit of the ciruelo) is ouo of the iiui>or- 
tant fruits of Mexico. The annual crox) is valued at over $70,000, In 
its season it is a universal favorite and is then the moat common fruit 
seen in the markets. 

22114-6 
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The trech me giew ii all over tropical Mevico. J saw them in gardens 
at (luayinas. Mazatlan, Rosario, Acapoiieta, and elsewhere, and the 
fruit in the markets of these towns, as also in those of Guadalajara 
and the City of Mexico. It is said that the fruit can he profitably 
raised in all the States of Mexico. 

The ciruela ti’ee is 3 to 7.o meters (10 to 1*5 feet) high and has a short 
trunk, usually 3 to 10 inches, hut sometimes in old trees 37 to 15 cm. 
(15 to 13 inches) in diameter, with smooth grayish or even white hark, 
a verj' large spreading top. and pinnate leaves. The fruit matures at 
the very close of the dry season. The hranches are thini entirely hare 
of foliage, and have a peculiar aspect, lined as they are with yellow 
knohs. 

These plums are used in a great many Avays. In their season they 
ai'e seen everywhere; in the larger towns they are hawke<l about the 
streets, and in the markets every stall <.»r countryman has a tray or hox 
of them for sale, and retails them (> for a cent. Roth immature (green 
in color) and well-rii)cned fruit is sold. The mature fruit is plump, 
spherical or somewhat ovate in outline, with a rather tough yellow or 
red skin. The pulp has the consistency and somewhat the taste of the 
5lay apple of the 2^orth. The fruit is usually eaten raw and is very 
popular. It is also cooked aud used iu a number of ways. Sometimes 
.it is served iu hotels lor dessert or made into ‘•dulce.’’ Dr. Palmer 
reports that it is made into sweetmeats and the juice is i)ut into “ attole.” 
The ripened fruit does not keep well, hut when scalded or boiled for a 
short time it may he dried and then kept for a long time. The dried 
fruit is thus found in the markets long after the fruiting seasou is over. 

A cooling drink is .sometimes made out of the dried fruit, or it may 
he ground into ‘'alote.’’ 

While the cimela is a popular fruit in the Tropics and is especially 
suited to a dry country, yet the very large stone or nut which it con¬ 
tains is mnch against it. Doubtless little effort lias been made to select 
the best varieties. The trees grow with so little care that the tendency 
seems to he to let them develop as they please. Orchards are planted 
by simply breaking off' limbs aud putting them into the ground, then 
allowing them to shift for themselves. If an experienced horticulturist 
should take hold of this fruit he would probably be able not only to 
reduce the size of the stoue, but to increase the pulp, and thus add 
much to its value. 

It i.s usually considered that there are but two varieties of the cir- 
uela cultivated in Mexico. These are the yellow aud the red, called, 
respectively, ciniela amarilla aud ciruela roja (PI. XXIX). In the part 
of the cottiitiy visited I found four very distinct varieties, or rather 
species, in cultivation aud one wild species, making five iu all. 

Mr. Hemsley, in the Biologia Centrali-Americana, lists five si>ecies, 
all of theui coming, however, from south Mexico and only one named 
sjiecifically. viz, S^nilias liitea* The yellow aud red forms mentioned 
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iibove are ret'ened to in Mexican works ns 6'. liiieu iiiul H. purpurea, 
but they i)robiibly represent more than tw«) species, it, indeed, these 
species are found in Mexico at all. In 18S7 Dr. S. Watson described 
from Te(piila, State of Jalisco, a yellow-fruited form under the name of 
IS. me.rirana, which api)ears to be the “‘ciruela amarilla,” cultivated and 
s(dd on the west coast as far north as Guaymas. 

The led-fruited form, which I sarv only on the west coast, does not 
answer the descri])tion of 8. purpurea., nor are the specimens like those 
so named in the National Herbarinm. 

The live forms obtained by me may be described briefly as follows: 

1. YelUm ciruela .—Fruit sidierical, 2.5 to 3.1 cm. (I to IJ inches) in 
diameter, of lij>ht yellow color; surface of niit strongly roughened 
with a kind of flligrei' work. 

2. Ilcd ciruela .—Fruit similar to the above, but perhaps smaller and 
red in color. Trees said to be taller and less spreading. 

3. Wild ciruela .—Fruit much smaller than the two iireceding, red in 
c(dor, the leaves of very different shape and size; a small shrub or bush 
O.O to 1.2 meters (2 to 4 feet) high. Found on low hills near Acaimueta. 

4. Ciruela (from State of Jalisco),—tree similar to the common 
yellow' ciruela^ but wdth very pubescent leaves; fruit yellow, aliout 2.5 
cm. <1 inch) in diameter; nut with smooth surface. Only seen once, in 
the State of Jalisco. The fruit is said not to be edible. 

5. Ciruela ^from City of Mexico).—This was the largest plum seen. 
Fruit oblong to obovate, 4.4 cm. (If inches) long, yellowish with a 
pronounced blush; nuts large, not so mucli roughened as in the common 
yellow-truited form. I did not see the trees or foliage. I was told at 
the National Mu.seuiu of Mexico that this was true Spo7idias lutca. 


ExPLASAni)> or Pl\te XXIX.—fig. 1, yellow cirwLx, lUitdj flg. 2, the Sdnie, ficsh; lig.a, Bcert 
of same; hgb 4 3, ilriedfruitandaeodofaMildBitecies; fig.6, ■jeedsot the eultiv.iteil red variety, figs. 
7 8 fiuit and aeedi» of .t latge yellow -saxiety; fige. 9, JO, fruit and wed? of a wild vurioty. 

1 collected considerable material, but, as was usually tbe case, not as 
much as would be dt*sirable. Besides the herbarium specimens the 
following material W'as obtained;' 

EB Ko. lOS. (Ine iruit in alcohol, of conimou yellow ciruela, from ^Iu/.atluQ, Jtiuo 
18, 1897. 

EB No. 109. Nuts of sanie from Acapouota, June, 1897. 

EB No. 110. Dry fruit of re«l ciruela from Aoapoueta, Juno, 1897. 

EB No. 111. Nuts of same. 

Herb. No. 3076. Two fruits iu formalin of ciruola from State of Jalibco. 

Herb. No. 3076. Nuts of the same. 

EB No. 112. The dried fruit as sold at Guadalajara, probably of the yellow form. 

EB No. 113. Two fruits iu formalin of the larger ciruela purchased on the streets 
in the city of Mexico. 

EB No. 115. Nnts of the same. 


The symbol EB denotes the Etlmobotauio collectiuus of the author. 
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The follow ini' uanu's iiro Uhoil for the^e fruits: 

i nH‘la .—A ijtiK'iu ti) all pluiulikt fimtb, l»it etipeuallj to the 

bpcciefa of It i-' often used toi the\aiiuab kiude AMthout a (lualifjiuff 

tciuu 

i uio Iti itiinuilui.—^ "iialh aiiidii d to the linit of .S. hitea, but albo gi\ou to au;\ of 
the \illoAi kinds. 

(iniiKi lofi. —''Ui»iHts(*d to beloui> to tu, but piobaldy used foi an.vof the 

led tnurs. 

( ittulti camjiuJ/iUia.—Onh.tu name foi the truit of > pHrimrea, 

( irtula (oloraiht. —Another C'nhan name for the same. 

Jaho .—The Cuban name for ‘S. lutm. 

CACTACBAE. 

The Cuctat'etie furnish a j^rcah variety of fruits, luany of Avhich are 
highly jtrizetl iu Mexieo. These come from various species of Opuntia 
and Cereus and of some other gouera. 

Opuntia bpp. Tl'NA 

<^uite a number of Oiiuiitias furnish choice fruits, all know'u Ijy the 
name of tuna/’ The species w’hich are said to furuush the tunas are 
geuerally given as 0. tuna and O. Jicns-incUva, but it is not at all cer- 
taiii that these are the ones wdiieli furnish the best tunas of Mexico. 
Both of these species are said to be introduced iuto the Old World, but 
the fruit sent to this country from Italy apjiears to be different from 
the common tunas of Mexico. The ivhole subject should be takeu up 
by some botauist who has access to large collections, after haviug made 
extensive held col lections of fruite, flowers, and stems, and having 
secured numerous photogi*aphs. In the markets at Mazatlan, on the 
west coast, I found a small, deep red colored tuna, perhaps 2.5 cm. 
(linch) long, to be very common. The large tunas were not met vritli 
until I reached the Sierra ^Madre. These were very common at Santa 
Teresa,Tepic, altitude 2,040 meters (6,S00 feet), and at most of the towns 
at which I stopped iu the table-land region of Zacatecas and Jalisco. 
One of the best and largest of these tunas i.s the “orystalina.” This is 
one of the most delicious fruits I met with m Mexico, and ought to be 
introduced into the United States. Plants that grow iu Mexico at an 
altitude of 1,500 to 2,100 meters (5,000 to 7,000 feet) could be easily 
grow'u iu parts of Ai*izoiia and New Mexico. 

Cereus geometarizans Mart. Garambxj li o. 

This is a common siiecies on the table-lauds of western Mexico, The 
fruit, which is a small, oblong berry about 1 cm. (f inch) loug, is said to 
be very common in the markets duriug its seasou, which must be after 
the close of the rainy season. At the time of my visit, about the 1st 
of September, 1 found the frait nearly ripe. (PI. XXX.) 

Cereus spp Pitaya, pitah.xta. 

The pitaya is said by some to be the fruit of G. variahilu and by 
others to be that of C. intahaya. The name is also applied to the fruit 
of <7. thurberi, ('.giganteus, etc., aud ‘‘■pitahaya” is probably better con- 



GARAMBULLO (CEREUS QEOMETRI2AN8 Mart) 


r f at H b \ ^ 


Plate XXX. 
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sidered as a generic term apjdied to the edible Iruithof aeveial .‘'])pcies 
of Ceieiis, lienee the terms •• iiitahaj a dulee/’ “pitahaja acre,*’etc, 
1 did not see any of these iriiits, but the plant which was iiointed out 
as the intahaya of central ^lexieo was a A^ery large sjiecies, 7.5 to 10.5 
meters (25 to 35 feet) high, somewhat resembling (\pecten-ahorujinum^ 
but probably referable to Mazo. 

Tomales are made out of the dried fruit of one or moie jiitahayas. 
For drying, the inner part of the fruit is taken out and allowed to lie 
in the sun for several days. It is said to he very sw<‘et and w ill keep 
for a year. 

MYRTACBAE 

Myrtus aiayan H. R. K. vx. 

I saw this tree only about Indian villages in the foothills of the Sierra 
iMadre. The tree here grows to be 0 to 10.5 meters (20 to .>5 feet) high, 
the trunk 4 liieteis (12 feet) high, and sometimes 30 cm. (15 inches) in 
diameter, with smooth, gray bark and erect branches. In no place did it 
appear to be native, but it seems to be cultivated somewhat extensively 
in IVIexico. It is grown in sutticient quantities in some twelve States 
to be listed among their fruits, and the annual crop is valued at over 
$1,200. The iipe fruit is sold in the fresh state in all the larger mar¬ 
kets, and, according to Br. Palmer, also in the dried state. 1 obtained 
some of the lipe fruit at Guadalajara. It was greeuish yellow, 1.25 to 
1.87 cm. (.} to f inch) in diameter, smooth, with a large, irregular disk 
at the top and a smooth nutlet in the center} very juicy, and said to 
have a rich, spicy, subacid flavor. 

One of the popular “soft” drinks of the I'onntry, which is said to be 
very refreshing, is made from these fruits. 

The following specimens were obtained: 

EB No. 105. Fruit in fornialin, obtained at (rnadalajara, Septeralier, 1S97. 

IIorTi. No. 2006. Speciiueus from a tree so«*ii in the Indian village <»f San Rlsweito, 
Tepie, Ausrust i, 1897. 

Psidium spp. • Guayaba. 

Guavas, or “guayabas,*’ as they are called in Mexico, are common 
along the coast and in the hot valleys of the interior. 1 saw four spe¬ 
cies, two of which are wild. Fnidium tjuava appears to be the one 
commonly cultivated. It is usually a small tree, 3 to 4.5 meters (10 to 
15 feet) high, often with a large top. The fruit is used everywhere. 
It is often eaten raw, but generally made into ]>reserve3, jams, and 
jellies. 

COMBRETACBAB 

Tenaiualia oatappa L. Almrkuba. 

I saw' this tree only in the towm of Eoaario and at La Paz, Lower 
California, where it was cultivated. Br. Palmer states that the nuts 
are known as ‘‘ alniendras” or Mexican almonds. He says the children 
eat the outer pulpy husk. The fruit, which is a drupe, is much flattened, 
elliptical, and about 2 inches long. The stone contains a small, sweet 
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and (Hlil)lo seed. Dr. Palmer .states that the tree is al.so called “story 
tree.’’ b«‘caiise the horizontal branches are given ofV in whorls or 
“storicN." These tree.s seem to bo freiiiient in the towns of western 
!Mexi(*o and furnish one of the few shade trees there, gi'owing to the 
height of 10.r> to liJ meters (o5 to 40 feet). It is now fre<iueutly met 
within (ruatemaln and south Florida. The tree is native of tropical 
Asia. 

SAPOTACEAE, 

Achras sapotaL. ZAPf)rE ciiico. 

This is a common tree in cultivation. Some large trees were seen at 
Aeaponeta, perhaps 40 to 50 feet high. The fruit is nearly orbicular 
in outline, ±5 to 3.75 cm. (1 to 14 inches) in diameter, with a rough, 
brownish .skin. It is sold in the markets in June and July. The 
annual crop is valued at 838,000. 

This is said to be the tree which produces most of the “^chicle."’a 
gum extensively imported into the (inited States, and used in the 
manufacture of chewing gum, which is almost wholly composed of it. 
It is said that Vitellaria }»ammost( (L.) Eadlk. as well as other species 
of the genus Vltellaria produce chicle, and that the best gum for 
'‘masticatory” luirposes is that obtained from V. mammom. 

According to Treasury reports for 1807,5,315,902 pounds of this gum, 
valued at $1,091,892, was imported into the United States in the year 
1890-97. The crop for 1897-98 is estimated at only 2,600,000 pounds. 
Under the Wilson bill the gum was admitted free of duty but now 
there is a duty of 10 cents per pound. 

The following tables will show the quantities of chicle gnui received 
at New York in 1897 and 1898 from several ])orts: 

Compari'ion of monthly and annual receipts of chicle yum at Xew Torh, months of Jan¬ 
uary, ISO? and 1S9S, and years of 1S9' and ISOS. 


Fcom— 

.Tan , 18'tfl. Jan., 1897. 

1 

1 Sept. 1,1897, Sept 1 1896, 
to to 

Sept. 1,1898. 1 .Sept. 1,1897. 


Halt s. Hales. 

544 887 

11 309 

. l.'iO 

Pounds. 1 Pounds 
304,000 ' 352,000 

29,000 ^ 114,000 

40.000 1 117,000 

114,000 1 183,000 

332.000 .562,000 

76,000 174.000 

39.000 24,000 




259 T97 

998 1,228 

250 490 

79 1 15 




Total. 

1 9 U7 n . (Ml non 1 . mm non 


333,900 008,000 

1 



(Umparhon of sioel; on hand for tiro years. 


February 1, ISS.St; Pounds. 

Frw. 539,000 

In twnd.....S97.000 

Febmajj 1,1*-D7.*.SRO.OOO 
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Liiw < bt pi ic' 

Janiu 

Januj 

Highest piiee 

Jaiiu. ry 31 1 '‘n 
J aiiujiy 1,1807.. 

BBBNACEAE. 

Diospyros ebeuaster R(‘t/. Zai'oiii puilio. 

Tlie fruit is also called “/apote negro/' The annual crop is valued 
at 8il7,()00. 1 did not see the fruit of this plant either used or sold, 

although it is said to be cultivated in many places. Fruiting* speci¬ 
mens of a species probably the above were obtained at Acaiioueta at 
an altitude of about 30 meters (100 feet). It has heretofore been 
reported to grow at an altitude of 450 to 1,800 meters (1,500 to (>,000 
feet), and it^s not at all unlikely that inoie than one species goes 
under this name. Two other specimens were collected—one at Altata 
(at sea level) and the other at (’olomas, altitude 750 meters (2,500 feet), 
which seem to represent two very distinct species. 

VERBBNACEAB. 

Vitex mollis H. B. K. TJvala'vu. 

TJvalama, or better, perhaps, walaina, is a small drupe which is very 
common in. the markets of the west coast at the close of the dry sea¬ 
son. The fruit is black or bluish black, nearly spherical, and 15 to 20 
mm. in diameter. It is eaten raw. (BB Xos. 113 and 113.) 

CITCXmBITACEAB. 

Cucarbita ficlfolia Poncin'. Chilacayote. 

The pulp of this fruit is boiled with sugar and used as a dessert. I 
was told that the fruit is about 0.45 meters (1^ feet) long, with a hard, 
shell and a fibrous pulp. The seeds are black, resembling those of the 
watermelon, but larger. The fruit is cut in two and the pulp is taken 
out and cooked. The shell is filled with water and allowed to stand 
and sour. Prom this a vinegar is made which the people use in mak¬ 
ing a kind of soda water. 

BEVERAGE PLAITTS. 

The drinks of Mexico derived from plants are of the intoxicating 
and the noiiiutoxicatiug classes. 

Agave spp. ir.\.atT?Y. 

The intoxicating drinks are several, but the moat important by far 
are those made from the agave jilanta or magneya. Of these drinks 
there are two classes, the fermented and the distilled. The fermented 
drink is called puhjne. It is largely used all over the country and 
especially about the City of Mexico. The pulqne plant (Pis. XXXI to 
XXXIII) is cultivated throughout the mountain regions and ou the 
table lands. Almost every hou.se has a few plants growing near it 
which supply pulque for the family. 
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The pulque mague>s .iie he\ei.il in nuinher. Tliey all lia\e large, 
bnnid. tliiok leaves and belong to tlie Euagave section of the genus. 
A large cavity or bonl is hollowed out of the center of thcidantby 
t,living out the bud or cure, and into this s.vp bom the cut lea^e3 oozes. 
The accumulation is gathered tnice a day, as .sugar nater is in our 
maple orchards. This sap when fermented loims the pulque. Each 
day the surface of the bowl is scraped to iiieiease the tlow aud this is 
kept up for several weeks. It is ciisromary to bend over and fasten 
together the leaves of the agave plant at the top to retiu’d evaporation. 

The distilled drink called mescal, or now perhaps more commonly 
te(inila, is made from what are called the inesc.il magueys These have 
much thinner leaves than the pulque magneys and, in the case of the 
.species so largely used in the maiiut.icture ot tequil.i, the leaf i.s very 
nairow. The Indians and Mevieans of the inonntainoiis regions use a 
number of the wild .species for making their mescal. Ihe tequila 
maguey, however, us cultivated in gTeat plaiilations. T li.ive not been 
able to learn what the species is which goes under this name. At 
Bolanos there i.s cultivated under the name of the “huila’' what is per¬ 
haps the same species. 

One of the most interesting stiidie.s connected with the botany of 
Mexico would be tlie determining of the species of .Vg.ive which are 
used by the jieople in making their drink.s—a subject upon which there 
is much ignoianco. 

Carl Lumholt/, the well-ku()w»i Mevican traveler, states that ‘‘ the 
Mexicaius derive their famous tequila or mescal from the maguey 
{Agave amerieana). One of the inferior kinds of brandy, sotol, is pro¬ 
duced from a plant of the same family.” ’While it is uncertain from 
what species tequila is made, it is at any rate not ^1. ammeana^ and 
sotol, as we shall see, is derived from plants of another genus. 

Dasyliiion spp. fioi ou. 

Sotol, a eommou distilled drink of the table-laud region, is made 
fi?om the species of Dasyliriou, tbe crown of the plant being utilized. 
The drink is similar to mescal and is often mixed unth it. (EB Jtfo. 43, 
a bottle of sotol liipor.) 

Aguardiente, made from cane .sugar, is also one of the chief distilled 
drinks of the country. 

The uoiuiitoxieatiug drinks <if the country arex’ery many. They are 
n.snally made of some acid fruit, such as limes, tamariuds, etc., or of 
mucilaginous seeds, such as those of certain mustards and mints. I 
shall not attempt to enumerate all of them, but wi.sh to refer briefly to 
the few which came uuder my observation. 

Some of those drinks are peddled about the streets earned in “olla” 
on the top of men’s heads, aud some are for sale in the markets or at 
the hotel bars, etc. Women have regular stands for selling them in 
the arcades alwuit the imblic .squares of most large towns and in mar¬ 
ket buildings. 
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Hibiscus sabdaiiffa L. J a.maica. 

Out* of the most ])opulav of the summer drinks of Mexico is made 
from ‘‘Jamaica." »Iamaiea is made from the involucres, calj^ces, and 
capsules of 77i/>/,sc?/.s‘ sahdari^fa which have been {lathered and dried. 
The Jamaica gives to the water a reddish color and a slightly acid taste. 
In the markets at Guadalajara it is seen packed in large shallow 
baskets where it is retailed. 

Sisymbiium cauescens Nutt. .P-wiita. 

From pamita the seeds of Hisi/mhrhfm canescens, a most refreshing 
drink, is pre])ared in the following manner: About a gill of the seed is 
put into a glass and thoroughly mixed with water; a little lime Juice is 
Then added and the mixture ag-ain stirred, then a little sirup, then a little 
1)lacK^)i*rry brandy or claret, the stirring i>rocess being repeated as each 
new inf^rcdiei^t is added, until linallyrlie glass is tilled with water, when 
it is rea(fy drinking. A straw is generally u.sed in drinking this mix¬ 
ture. Sifttfmhrhiui i.s very common in Sonora. The seed is 

collected in great quantities about Altar and is .sold at Guaymas. 
These seeds, when wet, give off a great quantity of some mncilaginons 
substance. 

Salvia app. Chia. 

The Tvell known drink made from chia, the seeds of species of Salvia 
and related genera, is sold all over the country. At G uadalajara the 
seed is mixed with barley water. I obtained .specimens at Oolomas 
(EB F[o. 111). 

Cilia seed has been obtained from various markets in IMexico, and 
plants have been grown in Washington from which herbarium speci¬ 
mens have been made. Thes<‘ .specimens inive been determined by Mr. 
M. L. Fernald, who reports that the Salvias are *S'. hhininica L. and*Sf. 
iiliaefoVia Vahl. Seed and specimens of vMa grande sent in by Dr. E. 
Palmer prove to be Meno^jyhaervni suarcolenfi. 

Tamaxiudus iudica L. 

The tamarind tree {Tumarinditfi tndiea) is now grown all over trop¬ 
ical Mexico. The fruit is largely n.sed in making a cooling drink, and 
is sold everywhere. At Guadalajara it is displayed in great shallow 
baskets 9 dm. (3 feet) in diameter and 20 cm. (8 inches) deep. (PI. 
XXYIII. fig. 1.) 

Tlio fruit of two specit‘s of r»romelia is often used in making a sub¬ 
acid drink. 

A ilrink is sometimes made of the dried fruit of the cinielo^ {Sjpon- 
dki8 hffca), while iu many places the ripe fruit of arrayan^ {Myriua 
arayan) is used in the same way. 

Ill Guadalajara I saw a drink called “tehuino,” which i.s said to be 
made from cooked corn, 

A drink called *‘agua de cebada’’ is made by adding to water bar¬ 
ley flour, or more commouly softened barley ground on a “metate,’' 


' Sec p.217. 


-See p.22L 
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together with sug.ir, einnainou haik. and “•ajonjoli," i. e. ‘?esame, the 
seed of Sesamutii iuiUciiin L. 

This mixtnie i'^ of a muddy gra.\ color, w itli a s\\ eetish, starchy taste. 
It IS carried about the streets in earthen jars and sold for 1 cent 
a glass. 

SEASONING ANB FLAVORING PLANTS. 

Some very ctiiious dishes are served, lioast beef is etiten with a 
dressing of s(|iiashes, onions, and oil, while beefsteak is sometimes 
dressed uith a mixtuie of red peppers, onions, and whole potatoes the 
size of cherries. Agiiacate salad is made of mashed agnaeate, onions, 
and cheese, while a ‘•tomalo’’ which I dissected was found to be made 
up of a combination of chicken, onion, red peppers, olives, and raisins. 
At (Tiiu.Muas red peppers stufled ^ith cheese were serv-ejil. Another 
interesting i>reparation called “enchalada'’is made out of cliile Colo¬ 
rado, queso {cheese), and eebollos (onions) folded up in a tortilla. These 
are mentioned not because they are peculiar, but as samples of scores 
of others. 

LAITRACEAi:. 

liitsea glauceacens II. B. K. v.ar. Laukel. 

The leaves of this plant are much used in flavoring meats, soups, etc. 
It can bi‘ found in the little stores and markets everywhere. It is also 
considered to liave some medicinal virtues. The leafy branches are gath¬ 
ered ill bundles and dried. The cru.shed leaves are very fragrant and 
aromatic. It is a small glabrous shrub with narrow lanceolate leaves, 
pale green above, whitish beneath, and thickly covered with small 
Xiellucid dots. It grows liigh upon the mountains. Specimens were 
collected in the mountains near the Indian village of Santa Teresa, Ter- 
ritorio de Tepic, and near Plateado. in the Stjite of Zacatecas, while 
dried sjiecimens were bought at Bolauos. 

ITMBELIiIFERAE. 


Camm petroseliimm Benth. ' PcKi.rn.. 

Cultivated in gardens, and used in flavoring all kinds of dishes. 

Coriandram sativum L. 

Commonly used as a flavoring for soups, etc. It is largely sold in 
the markets, usually with cabbage and squash, small pieces of these 
and a stem of coriander being frequently seen laid out together, reaily 
for purchasers. 

VERBENACEAE. 

Iiippia epp. Oregano. ‘ 

The leaves of oregano are very much used to flavor food. Dr. Palmer 
states that at Acapulco they are used much as we use sage. It is 
cooked with fish, sausage, and other foods. 


‘Also spellefl oregano, oragano. 
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The name “ore^cano*’ seems to be a geuerk* term applied to tlie leaves 
thus used of seveial species of Lippia. Tlie plant so called at Acapulco 
is X, herlandUn Scbauer; in Lower California, L.jialmcri sjncata Itose, 
while on the table-land J found it to be L. imrpuna Jacq. 

SOLANACEAE 


Solanum tuberosum. Papa. 

iStrange as it may seem the potato, as used in iVIevico, is to be classed 
as a llavoring rather than as a vegetable. I never saw the potato there 
used as we use it. A few only, and these whole and very small, are 
added to soups and stews, along with raisins, olives, nanches, etc. Most 
that I saw were from about the si/e of cherries up to the size of small 
walnuts The potatoCvS which they have are either the wild potatoes 
from the mountains or those which have recently been transplanted 
thence. The wild potato is apparently common. I eollectt d specimens 
in the foothills, near Colomas, at an altitude of 840 meters (2,800 feet), 
and on the top of the Sierra Madre, altitude 2,040 meters (0,800 feet). 

Sweet potatoes, on the other hand, often reach a good size. These 
are cooked and brought to the markets in great quantities, and sold 
oil the plaza aud along the sidewalks. 

BtTPHORBIACEAE. 


Argithamnia sp. Azafrax. 

A kind of seed used in giving an orange color to soups, etc. 

MEDICINAL PLANTS. 

The native plants used as medicines, or supposed to have medicinal 
properties, are legion. Many of these, doubtless, have little or no real 
value. 

The country people aud Indians seem to have but little knowledge 
of medicine, generally using teas matle of bitter and strong-smelling 
herbs. 

More or less superstition is associated with certain plants, and great 
stress is laid upon some superstitious practices, for instance, that of 
sticking certain seeds on the temples to cure headache. 

Along the coast, Indian peddlers bring down from the mountains 
various seeds or dried herbs to sell, or these may be found in the little 
stores of the towns. Sometimes on the plaza one finds the *‘herb doc¬ 
tor” dealing out a paltry stock of medicines in cent packages. 

Much of the material which I saw for sale was in the form of dried 
roots or leaves, aud in such cases specimens were not taken unless I 
saw the material collected and could i<lpntify the plant hotanically. 

The uses of these plants as given below are as they were told me. 
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PILICBS. 


Adiantum capiUuB-veueris L. CnLAifTiLT.o pe oio de agua. 

At Colomas this plant is used as a tea to relieve colic, but at Colotlan 
is taken as a tea for amenorrlieu. This furnishes a good example of 
the diverse uses plants are often put to. The dried fronds were for 
sale in the plaza at Colotlan (EB Xo,29). 

Polypodium lanceolatum L. Len(,u v pe < Eitvo. 

A tea made from the fronds of this fern is taken to cure the itch. 
The dried fronds were for sale in the plaza at Colotlan (EB Ijfo. 27). 

LIIilACBAB 

Aloe ap. Savila. 

The crushed leaves of this plant are used with oil in making a poul¬ 
tice to reduce swellings caused hy venereal diseases. T^lie jdaiit was 
only seen about houses and towns where it had apparently been 
planted, lly specimens came from La Paz (Herb. No. 1303). 

CHENOPODIACBAE. 

Chenopodium Incianm (L,) Poir. Ipazote pee zorillo. 

The skunk ipazote is a general medicine in nse among the common 
people and supposed to have various virtues, being usually taken in the 
form of a tea, which is reported to cure colic, jmeumonia, etc. (Herb. 
No. 3G10 and EB No. 28.) My specimens were bought on the plaza at 
Colotlan, September, 1897. 

MAGNOIiIACBAB. 

Magnolia sp. Corpus. 

From the dowers a tea is made which is used to cure scorpion bites. 
The flowers are brought from frees which grow in the western foot¬ 
hills at an altitude of 3,000 to Sj.'lOO feet. 

ANONACBAB. 

Anona s|>. 

The bark of this plant is boiled in urine and used to kill the mange on 
all kinds of animals. (Herb. No. 1681.) 

I.AX7BA.CBAB. 

laitsea glaucescenfl H. B. K. var. Laurel. 

A tea made from the leaves of laurel is taken for colds. The plant 
is, however, more largely used as a flavoring. (Herb. No. 313(> and EB 
No. C3.) 

UEQUMINOSAJB. 

Bnterolobium cyclooaxpma Griaeb. Huinecastle. 

A. sweet sirup is made from the bark of this tree, which is used in 
cjises of colds, etc. 

The bark is also used as a soap and in tanning, hfy specimen came 
from Oolomas (Herb. No. 1759). 



Leucaeua bp. TjrvHrA.ii:. 

Tlie country people u.'.e the l)urk to lumleu their gums. My herbarium 
speeiiiieii was ulitaiued at Colomas, July, ISbd (Herb. Is^o. 172.1. EB 
No. 124, piece.s of bark as used by the people at Colomas.) 

ZYQOPHYLLACBAE. 

Covillea tildentata (DC.) Goui unvihhsv. 

A sample of this plant, as sold at Acapoueta, 'was ])urcha.sed of an 
ludiaii peddler at that place. 

A tea made out of the leaves and branches is taken by women for 
pains in the womb, or the material, vheii fried in tallow, is used for 
rheumatism. 

The specimen is said to have come from the mountains east of Aeapo- 
neta, but I s^w no plants of it. (EB No. 76.) 

MELIACBAE. 

Swietenia htimnia f ?) Znco. Flou bi: am nouiixo. 

The .seeds of the “tlor de veuodillo,” which means ^‘little-deer 
flower,'’’ are made into a tea which is taken for jiains in the chest. 
Seeds were being sold at Acaponeta by Indian jieddlers, who stated 
that they came from the coast near Acaponeta. (EB No. 77, seeds as 
sold by peddlers.) 

EUPHORBIACEAE. 


Acalypha phleoides ( 1 ) Cav. Yerba dee ganger. 

The leaves and steins of this plant are made up into small bundles 
and dried. The leaves and flowers are crushed into a ijowder and 
applied to sores, etc. A tea is made from it and taken to cure itch. 
My specimens were purchased on the plaza at Colotlan, September, 
1897. (EB No. 2(i.) 

Euphorbia sp. Yerba be C(>vote. 

A tea is made from the dried jflant which is supposed to relieve rheu¬ 
matic pains. My specimen was imrchased on the plaza at Colotlan, 
Sejitember, 1897. (EB No. 35.) 

Euphorbia sp. Yerba be uolondrina. 

This i>la.ut is a small Euphorbia said to hjive come from the high 
mountains east of Acaponeta. (Herb. No. 1520 and EB No. 123.) 

It is boiled and used as a poultice to reduce swellings aud cure sores. 
Jatropha curcas L. Sanuri: qrabo. 

The plant is found in great quantities about ti.elds. It is said to be 
used as a purgative, the seeds (physio nuts) being doubtless, as else- 
wiiere, the part used. 

RHABOTACBAE. 

Karwinskia humboldtiana Zucc. Margarita. 

The leaves of this are crushed aud soaked in water and the 
cold infusion used in cases of fevers. It has a wide use in Mexico, My 
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botanical 'iiu'i'imeiis came liom (’olomuh, but the plant has a wide dis¬ 
tribution. (Ilerln No. ,“»201.) 

MALVACEAE. 

Auodn hastata C'jiv. Alika. 

The leaves of this jdant mixed with olive oil are taken for inllaninia- 
tioii of the stomach. My speeiuieus came from near ITateado, August 
31, lSh7. (nerb. No. 2T0y.) 

TURNERACEAE. 

Tuniera humifu&a t I’ro'il) hntllicli. 1) vmiaij.v. 

As is well known this plant is widely used in Mexico. At Acapo- 
iieta I obtained medical specimens which had been brought from La 
Noria, above Mazatlan. It i.s here used as a tea, and taken to relieve 
pains in the stomach and bowels. My specimens were purchased of 
Indian peddlers at Aoaponeta, August 2,1897. (EB No. 120.) 

POLEMONIACBAB. 

Loeselia coccinea iJou. Espixocilla. 

The specimens were purchased at Acapoueta, and were said to have 
eoine from the mountains east of Acapoueta. From the leaves and 
stems an infusion or tea is made, which is taken to stop fevers. (EB 
No. 121.) 

Loeeelia sp. Hinsksei i. 

A tea is made of the leaves, which is used in fever and ague, while a 
cold infusion i.s used as a purgative. 

VERBBNACBAB. 

Lantana sp. Majoilaxa. 

This is said to be much used to relieve indigestion. My speiumen 
came from Plateado, September, 1897. (EB No. 119.) 

Lantana •'p. Soxoiuta. 

The loaves of this plant, when boiled with barley, are given to 
women in childbirth. 

LABIATAE. 

Marrubinm vulgare L. Maurubio. 

A i»reparatiou made from the leaves of this is used for rheumatism. 
It is also added to mescal and applied as liniment for rheumatism. 
My specimens (EB No. IIC) came from Plateado. 

SOLANACBAE. 

Datura tatula L. Toloai'iii. 

This plant is reputed to have many medicimd virtues. 

An unguent is made from the leaves by boiling the juice of the 
crushed leaves with tobacco and lard. The seeds are ground and used 
in the same way. 

My specimen was obtained at Plateado, where the sjiecies grows 
common in waste places about houses. OoUeoted September 2, 1897. 
(Herb. No. 2775; EB No, 37.) 
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BIGNONIACBAE. 

Pithecocteiiium bp. Hi:jrc'o dk iiuico. 

Tli(i large, winged seeds of this plant are iipi>lied to the temples, 
and are supi)used to cure headaches. 

The same use is made of rose leaves and also of a iiaste made from 
the vanilla bean. My specimens came from Uolomas, July, 1897. (Herb. 
No. 1090; EB No. B>3.) 

COMPOSITAB. 

Hiexaciuza bp. Leciilgcilla. 

Smab bundles of the green plant are for sale in the markets. From 
it is made an iufusioii which is useil as a w ash tor sores and skin dis¬ 
eases. It is also applied as a xmwder. My specimens were ol)tained 
in the market at Colotlan, September, 1897. (Herb. No. !i080; EB 
No. 30.) 

Piqueria tiiiieivla (.’a^. ? 'rABVuniLLo. 

The crushed leaves are made into an infusion and taken as a remedy 
for typhoid fever. It is also said to be used to relieve deafness caused 
by typhoid fever. My specimens came from Plateado. (EB No. 118.) 
Tagetes luclda Cav. Yeuba nil. 

This is one of the mo.st widely used me<Ucinal jilauts of western 
Mexico. The species has a wide distribution. The idants gathered 
by the country iieople are made up into small bundles and dried, and 
then put away for use. It is made into a tea, and is supposed to have 
numerous viitues, includiug efficacy against scorpion bites, fever and 
ague, etc. 

Dr. Palmer says that at Colima it is made into an insect powder. 
This is the same plant as the ‘‘Santa Maria” of the Cora Indians. 
My specimens were obtained at Colotlan and Plateado, September, 
1897. (EB Nos. 21,117.) 

Zinnia lineaxis Benth. Yerba de tokbo. 

This plant is very common on the table-lands in Jalisco. The plants 
are broken off or pulled up by the roots aud dried in small bundles, in 
which state they may he seen on the walls of the Mexican’s hut. A 
tea is made from these dry stems, which is taken for paius in the 
stomach. My specimens were bought at a small ranch, one day’s joni*- 
ney south of Bolaiios, September 20, 1897. (Herb. No. 3079; EB 
No. 78.) 

- Manzanilla. 

The leaves are made into a tea and taken with olive oil for colic. 
With alcohol added the tea is given for nervousness. 

SOAP PLANTS. 

The Mexican countryman uses many of the native plants either in 
the place of soap or in its manufacture. In the country certain roots, 
fruits, barks, etc., called “ amole,” are extensively used in the raw state. 
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These ur<‘ eithei iii))hed upon Ihc f*aiiuent ov .iddetl to the wash water. 
Amouj^ these are the of various aj;a\es. jiiceas, etc., and several 
fruits, as that of the soap laary and of Zi/yphus. Manufactured soap 
is uo^^ Axidely used, either im]»orted liaun the Ignited States or made in 
the c(»uutry. For the domestic "oaps oils aie obtained from the seeds 
and traits lioth of native and introduced plants, the most important 
being a palm oil much used on the nest coast, castor oil, and cotton¬ 
seed <nl. 

In the notes which follow I have included both the species which 
were collected by myself and those which have been sent in by our col¬ 
lectors, especially Dr. E. Palmer. In the list at the end are I'ecorded 
all the species which have been reported as used for soap or in soaii 
inakiug. 

PAIiMACBAE. 

Attalea colitme Mait. ’ Co<ir no. 

A i>alm knoNMi to the trade as the eoquito grows in abundance about 
Mun/aiiillo and furnishes large quantities of oil, whicdi is shipped to 
the larger towns along the coast and manufactured into soap. Suffi¬ 
cient material has not been seen positivel^\ to identify the s]»ccies. but 
it seems best to refer it as above until it can be detinitely named. 

At a fuctoiy at (ruaymas, I obtained a sample of soap and of the palm 
oil made from this nut. The oil comes from Manzanillo and San bias, 
and is made from the nuts grown about Manzanillo and perhaps other 
places in south Mexico. About 100.000 pounds of this oil is used each 
year in the G-uaymas factory. A consignment of 57,000 ])oiiiuls had just 
been ordered from Han Idas at the time of my visit. The oil has much 
the odor of olive nil, and is said to make a very fine laundry soap, espe¬ 
cially valuable for w ashing Haunels. The .soap is first made into a large 
cake which weiahs 2,000 pouud.s. The large cake is at last cut into 
small pieces of Jl, o.i, 4. 5, 7, S, and 10 ounces, and then boxed for sliip- 
ment to vaiious places along the coast. In the making of each cake 
350 pounds of the oil is used and SOO jmunds of tallow. If the soaj) 
has the merits claimed for it, soap makers in the Thiited Idlates will find 
it to their advantage to imxuire into the question of a supply of the oil 
of this palm. 

The following si»eclmeus were secured: 

EB Zs'<). 12S. Palm oil o1>taiui-«l at tiuayma*,. 

EB No. 12U. A piffo of soap obtained at (jaaymas. 

LILIA CBAB. 

Tttcca baooata Torr, 

It probably will be a surprise to many to loam that amole soap is 
much used in the United States. 

The large rootstock.s of Uiuru baccata have long been used at 
Peoria, IIL, in making a fine toilet soap. A thousand imunds of this 
plant is eousumed each mouth by the ilexiean Amole Soap Company, 
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■o'lio obtain their supply from the Or^.ui 'Mouiitaiius, near Las Cruces, 
K. Mex. This company manufactures '^omo twenty diltereiit kinds of 
soap preparations.* 

AMARYLLIDACEAE 


Agave heteiacantha Zurc. 

Dr. E. Palmer has recently (November, 18t)8) brought back a laij»e 
quantity of the rootstock of an A^ave, probably A.//cb >7nvo///<«, or a 
species very near it, which he says is largely sold in the market at 
Saltillo, Coahuila, for soajj. These rootstocks, or bases of the htem, 
are about 7.5 cm. (3 inche^) long, 3.8 to 5 cm. co iuehertj in 
diameter, and are covered with black scales or leaf bases. These 
pieces are sold in the open markets at 6 or 8 for a cent, according to 
ske. They are prepared for use much as are the other native amoles. 

Agave lechugTillia Turr. 

Agave lecliuguilht is very common on the hills about LI Paso, both in 
Texas aud Mexico, where 1 obtained botanical specimens. Dr. na\ ard 
states that the leaves contain a valuable substitute for soap, (llerb. 
No. 1101.) 

Agave va-legata Jacobi. 

Mr. Fred. Stark, of IJrowusville, Tex., writes that the rootstock of 
this species is called “amolc,” aud that a i)iece the size of a small 
walnut when ‘"grated and mixed with a quart of warm wmter is enough 
to clean a full suit of clothes.’’ 

Agave sp.A MOLE. 

Dr. Palmer procured in the market atGuaymas specimens of another 
soap plant with leaves resembling those oH Agave angmtminm Engelin. 
As noted him, it is found in the mountains near that place. The 
stems are cut off Just above the ground aud the leaf clusters, two tied 
up together, a smaller withiu a larger one, are brought to market to be 
sold as a substitute for soax>. This material after being pounded is 
thrown into water to be used for washing blankets or woolen clothing. 
Manfreda sp2 >. Amole. 

The herbaceous annual-leaved agaves (§ Manfreda of most authors) 
are called “ aiuole” all over Mexico in contrast with the perennial-leaved 
ones (Agave lu’oper;, which are called “maguey.” These aroused as 
generic terms, and throughout my whole trip I did not find them used 
interchangeably. This is, T know, at variance with many printed state¬ 
ments. The species of the Manfireda group most generally used is 
supposed to ])e-iirar£* hnu-hgstaehyHj aometiuma onlleii A. saxwnuym on 
account of its use as soap. I did not see this sp(*cies in ilower or even 
growing, but I brought back roots which are now iu cultivation aud 
will sooner or later flower. The roots wore pui’chased in the markets 
where they were being sold under the name of nmole. Specimens were 

’For farther notes on the use of this plant see Ilavard iu Proceedings f. S, 
National Mnsenm, vol. 8, p. 316,1885. 

22114-7 
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(jbtjiiin'dbtjtli <11 BoLtrio^ and 1 hi.idalaj.iia. At the rornier pl.ice 1-svaa 
told rlna tlu' loor'^ neie ii^ed in every houhtdirdd of the town. The 
pl.iiit^ <iie .''<iid to hioh up in the Siena .Madre. They aie biought 
dov.n the Iluielinie Indian^, .ind this loiiiisthe piwipai oecnpation 
of in of tlK'in. The i>.irt of the plant which is used as soap is really 

not rhe root, but a thick, ii regular rootstock sometinics forming hirgc 
nuisves ?1. XXXTV). Tin* nathes dry these rootstocks, and when 
yi.itcd <ind put into vatci they loirn a good lather. 

The specimens obtained aie: 

LIJ >0. t)l Aiiiolt^ Pjou4,lit 111 The market iit ]>ola,ru»i5. 

LC \u. TJ. Vmoii linn^lit in tlu* maiket at Crn.nlala)<n.i. 

Spci'iiueiis were purchased by Dr. Talmer in 189S at Zacati^cas of 
another amolc winch has a quite diOeient rootstock from that of ^l. 
h)'arhj/staih}f<i, belonging peihaps to -.1. (juttaln. The rootstocks are 
alvajs single, o to (>.:io cm. (1* to inchesi long. Dr. Lhilmer states 

that a iieqiiciit wa\ of preparing it, ]>iacticed hy the ^Mexicans, is to 

mush or pound the lootstoeka between .stones, put the powder into a 
small qu.intily of water, and, after allowing it to soak, drain the water 
o£l‘ into the wash watei. 

It is not <it all unlikely that quite a number of the siiecies of Mau- 
freda aie used as soa]). but have net ,\el been reported. The roots 
which au* sold iii the markets are brought in by the Indians or country 
peojilc uirhout any vestige of foliage or flowers, and of course aie not 
in coiidirioii for identification. These roots, however, are very term- 
lions of life and cun be iflauted long after they have been taken from 
the giound. Dry rootstocks which I purchased in Mexico showed 
considerable vitality after sixteen months. 

Pioclinyanthes viiidebceus "Wat's. Aiiouni v. 

“Amolilla'' was the name given to me for rrochnynntJies cirWm'cm.*, 
a common plant of the mountains with rootstocks very similar to those 
of the h(‘rbaceous Agaves and said to be used for soax) in the same 
way, f Uerb. ]Xus. 2015.2079,3721, etc.) 

PIPERACEAE. 

Piper palmeri C. DC. ITACunni i. 

This ])laiit was collected by Dr. Palmer at Colima. He states that 
it is used by laundresses for cleaning' clothes, and that the Ui^nid 
obtained by boiling it is used to cure colic in man and in horses ami 
mules, and for pains in the stomach and chest, also for cutaneous 
disease.s. It i*! ai>plied either externally or internally. The fruits, 
which resemble small (‘andles, are edible. 

PHYTOLACCACEAE. 

Stegnospeima balimifolia Bentli. 

The powdered root of iifeifnosjierma halimi/oUa is used by the iieoplo 
of Lower California, aecordbig to Dr. E. Palmer, as a substitute for soap. 




Rootstocks of an Agave (Manfreda) used for Soap. 
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ROSACEAE. 

Licania aiborea Heom. C' ^ i»T L( e. 

The soedH of ci Jjicaiiisi (pro})ably Ij. arhoi’Cd) wliicli grows about 
Acapulco are very ricli in oil. According to Dr. E. Palmer the people 
at Acapulco make Irom them a vegetable tallow which is added to other 
oils in soap making. This tallow gi\ es a green color to the soap. The 
plant grows in the lowland and on mountain sides about Acapulco, 
growing to the height of 4.5 to 6 meters (15 to 20 feet). 

It is known under various names, such as cana dulce, caeahuale, 
caeahuianche. 


LEQUMINOSAE. 


Eutada polyatachya L)C. lii ,it'( <» de vmoli . 

Dr. Palmer furnishes the following data: 

“This is a vrne, hanging for sup 2 )ortnpon other jdants. Its nuineious 
largo seed pods flapinng in the wind are a novel sight. It has curious 
hooks, by which it swings itself from tree to tree. The older wood of 
this plant is cut up into suitable lengths, then iiounded with .stones 
until the entire mass is separated into shrod-like form, when it is tied 
into bundles and sold in the market to be used as a substitute for soap 
by the iioor.’’ 

Specimens were collected by Dr. E. Palmer at Acapulco. liSi) M>5. 
(Herb. No. 159.J 

Enteiolobium cyclocarpxim Griseb. 1 Iuiki.c vs n i. 

The bark and iiods of JsJnterolohium cyolocarpum, called “huiuecas- 
tie,” are used in jilace of soap for washing woolen clothes at Oolomas, 
a little hamlet in southeastern Sinaloa. 

EXTPHORBIACEAB. 

Rloimis communis L. TlKairinr l v. 

The castor-oil beau is largely grown in Mexico. Tt there often 
ussume.s a tree-like form, reaching a heiglit of 1.5 to 0 meters (15 to 20 
feet). The seeds furnibh Jiiuch oil. I saw tin* jilant only on the table¬ 
lands, but it seems to be common elsewhere. According to Dr. Palmer 
this oil is also used in soup making. 

RHAMX7ACEAE. 

Zizyplius mezioana Rose. 

The fruits of Ziziiplms mcxioami, according to Dr. Palmer, are highly 
Xwized for washing woolen goods. He found them used in the State of 
Colima, where they are seen for sale in the markets. 

MALVACEAE. 

Gk>ssypium sp. 

Dr. Palmer states that much cotton-seed oil is used in soa 2 > making 
in the States of Durango and Ooahnila. lie does not know which spe¬ 
cies of Gqssy 2 )ium furnishes the seed, but it is probably &, herhaceum* 



PEDALIACEAB. 


Sesaniiun iiidicum L. Ajox.toli. 

sr'ifUitHin hulicuiti ib <*uInviiH*«l af Acapulco and otlicr places in Mex- 
i<>o. The '<ced< ave very oily and are used in many ways in cooking, 
(‘audies, etc. According to 3)r. Palmer the oil is used in making soap. 
Ill Ale.vico this plant grows to the height of 0.0 to 3.2 meters (3 to 4 
feet,. 

CUCURBITACEAE. 

Cayaponia dubia (irito].. A. Arn. lio^e. 

tUlhw is a vine common on the west coast of Mexico. The 
vine, with the riiiened or half-ripened fruit, is gathered, and sold in the 
markers at Jlosurio and elsewhere. It is said to be used in the place 
of Noap. Th(' dry stems and fruit are i-rushed before using. (Herb. 
Xo. 1481; KIJXo. 81.) 

Ciicurbita foetidiasuna II. li. K. Caxaleasilla. 

Dr. Lhalmer tells me that a (Jucurbita (probably C./oetidiHSima) with 
small fruit is mucli used by the washerwomen in northern Mexico, He 
states that they mash the fruit and vines into a kind of pulp and add 
it to their wash water. 

Dr. Manuel Urbina jniblished a short paper on “Los Amoles Mexi- 
canosj'* in 1807, in which he listed 21 species of plants used as amole. 

In till' list which follows 30 species arc recorded. So far as known 
1 have given the Mexican name and the iiart of the plant used. 

plaul'i of 2[exlco. 


S.» oteniutic uanif. 


CumiiiDii 


Parts used. 


IlBA.’UNAt EAK: 

iiu'iicaiut Eom- . Aiuult' 

SAI‘I>'DACE \e . 

jalruVi iJrajr. 

b'djii/iilit'* f«< jualii ItC. 

I'liipnithtB iniii'jiiiafut WilKl . 

i^’piiuhri mjMiaeiii L. 

.s'aidiitlys bp . 

Lr-t.l 3HN(teAE; 


Jlutadaxixiii tafhun'DC ..... IJpjummI** umoU 

JUiUerolobniJii ciichieaiju iti Ui'i-ph.._ Hiiiui'c.islli'_ 

Cri’UElJtrAi EAE: 


f'aya^jcina d’lbui lUook, a .\rn0 lioai-.. 

1 Uicurbim fm tidi'tiil //la H. 1! K. 

PinTOLAUCAL’E-U.: | 

J'kyti hteeu ocfandttt L. 

Phytiilai'eii tVo^rtJidi'x L ... 

jstefftiiititi’runt haUm\roUri ISentb. .. Amnlp 

Din!iC<iHEA< BAH. J 

Dintfiin t' eoiicuhtiluefit Clt.tni. .vSclilwUt. 

/Ji bP...'. 

PU’EEAi’LAj;; 

Pijrfrjwlaicri C.IH'.. 


•j Fruit. 

I Fruit. 

Do. 

Do. 

Fruit (’). 

. Fruit. 

I 

,1 Wood 
li.irk aud pods. 

I 

, Fruit aud viue. 
Do. 


I 

I 

I Koots. 
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of ^^elilo —Continued. 


S\8teui.itic uamr. 


Coiiiiuoi) ii.niiL-. ' list (1 


LILIACEAE : ' 

Tucca rvpicoln rijiilo Entjflm. 

Yucca haccata y!\nt . -Vniuli. 

Yucca aiiijiiaiifuJia . 

Amaktlliuaclae 

(5 Ayfive](r(ipn-) 

Atjace fiVfctn Saliu 'D.\c]i. 

Agavehettmcaiitha (’i Zucc . 

Agarii hchuj/uilla Ton*. 

A'javc Mfxicaiia L.ani. 

Aqarc parryi Ensielin... 

(Jiranfreild.i I 

Ayarebrachiiata^hye Cav.I Aundi ,l»-i liiiamll.i 

Afjave guftufa Jacobi A Bouebe.do. 

Agave vacifyata tlacuhi . ... do. 

liravaa gemimjlora Lla\. & Lex.. 

Pulianthe') tvheroM L. Auiole. 

Prochnyanthex TVatson....' Aiuolilla, aiiiole... 

Zephyranthex earinata Herbert.. .... 


Ibtots .mil riMit-itoi k-j. 


Riiofstoi k. 
Le.uiis. 


lillOt'illU'k 

Dll. 

Dll. 

Do. 

Do 

Do. 

Dulba. 


The above list of soap plauts are all used in their native state. The 
following is a list of plants which furnish oil used in soap making. 
Only five species are given although doubtless others are used. 


Meyican j}htniH furnialitng oUa used in soap maJcinn. 


.“.pcrille ii.inie 

j ('oiiimou n.'tnif. 

j P.irt used. 

Malvaceae. 

1 ' " 

^ Si i*ds. 

Oosapitium s])]i.... -. 

Pedaliacbae. 

1 1 
1 


Sexauiina indieum L... 

Euphobbiaceae. 

-- .V)i>n{idi.1 

' I 

Do 

1 

Iticiaux coiavtuvia L. 

Palmaceab. 

1 

1 

Attalea eohvne Mart ^. 

Eosaceak. 


' Do 

1 

Itieaiiia arborca (?) Seem. 


1 Fruit. 

TANITING Ain) DYE PLAETS. 

1 


I was not able to obtain much information regarding the plants used 
for tanning or dyes, but a few notes were made which are here brought 
together. 

LEGUMINOSAE. 

Haematoxylon boreale Wat.s. Brazh,. 

The wood is known as “brazil,’^ and is largely used throughout the 
country as a dyewood, giving a dark brown or red color. Among its 
applications was noted its use to color tomales, mats, and agave fiber. 
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JJaemcdo rylon campechianum is supposed to be the logwood of com 
mer<‘e, but the above species is largely exported luider that uaine, and 
hah been fm* many years. Seemann, as long ago ah 184 S-ISjO, stated 
that tht‘ wood was largely exported from Mazatlaii. [t is not now so 
extensively exported from the west coast as formerly, but it is one of 
the chief expctrts from Altata, while much wood is shipped from Piaxtla, 
a small idace down the coast, and also from Mazatlan. 

The wood from Altata goes chiefly to ITavre and Hamburg, ships 
often bring loaded with this wood alone. 

On account of thi.s extensive cutting it is hard to find specimens of 
any si/e along the coast, but in some of the hot interior valleys large 
shiuhs or even small trees are to be seen. Although so very common, 
this species is rarely <‘o]lected botauically, there being specimens in 
the National Herbarium from only three localities. This is undoubt¬ 
edly the JLit mnto.t ylon campecldanum referred to by Seemann as coming 
from near IMa/atlan. 

Iiy£>iloma Candida Brandegoc. Palo bl^vnco. 

A great (luantity of taubark is used at (iuaymas. It is brought 
from Lower California in small boats. 1 saw one consignment of 170 
bags landed dune 9,1897. Sometimes 1,000 bags are brought over at 
one time. Each bag contains about 200 pounds. It is worth >«2o per 
ton in L(jwer Oalithrnia and about $30 at Huaymas. 

Theic is a tannery some «3 miles southwest of Guayinas, which I vis¬ 
ited. 1 found that the chief bark used was the palo bianco {Lyniloma 
caiulUJa), of which great quantities are consumed. It is said to be very 
strong in tannic acid. The work in the tanneiy is chiefly done by 
Yaqui Indians, but is superintended by Mexicans or Americans. Mod¬ 
ern methods are followed in the treatment of the hides, etc., and a very 
good (inality of leather is produced. “Torote’' wood is used to some 
extent. This is perhaps Bursera microphylla. In this case it is not the 
bark that is used, but the wood. This is split up much like kindling 
wood into pieces 10 to lo cm. (4 to C inches) long. 

The eascalote bean {CneHulphih coriaria) is used in tanning small 
hides. It is shipped iu bags in great quantities fi:om Manzanillo. 

For this information and for samples I am indebted to Mr. P. B. 
(’hism, who is well informed as to its use, and to Messrs. C. E. llandall 
and Frank Parkhurst. 

The bark of huiueciistle {Bnterolohimn cyclocarjyum) is used at Colomas 
for tanning puiiioses. At Colotlan the bark from one of the oaks found 
on the mountain sides is used. 

The specimens brought back are: 

LB Xi>. 1(19. liark of LyBilamu eamlida, used in tanning. 

LI? No. 110. Wood of Buraera mierophi/Ua, used iu tanning, 

Jatroplxa spathxilata ocoidentalls. Tecoxb pkebto. 

This bush is very common on the west coast, and is, according to Dr. 
Palmer, sometimes exported, being used botli as a dye and for tanning 
purposes. 



There are many fiber-prodiioing xdanis in Mexico re<^ar(Ung which 
veiy iinidi has already been w'litten. What ih now" especially needed 
irt some careful botanical lo-searcli and collecting tor the purpose of 
dcteiminiiig the hiiecies ot xdants rrliich produce ceitaiu well-hiiow ii 
hbei s. There is no jdace where this r\ork is so mucli needed as among 
the Mexican agaves. Particularly is the want noticeable in the litera¬ 
ture of istle, or Tampico hemp. This Aber has usually been attributed 
to Aijiii'o hef(ri'Ciuiflia, but it is now known that several very different 
l)l<mls. one at least being a yucca, furnish liber for the Tampico mar¬ 
ket; and even the so-called Atjare heknumiha seems to be an aggre¬ 
gate of sjtecics. Our botanical names for the Sisal Uemx) plant are very 
much confused, as several apparently very distinct s^recies pass under 
the name of Agarc ritjula. Other cases might be mentioned whieh are 
scarcely less confusing. 

1 have not attempted here to compile the information available 
regarding Mexican fibers, but to bring together chietiy niy owm obser¬ 
vations upon the few fiber plants met with iu my travels through 
Mexico, and for this reason my notes are largely fragmentary, 

I have also included the information collected by Mr. E. W. Kelson 
and Dr. E. Palmer iu 1898, both of whom had been requested to gather 
all data they could regarding fliber plants. 

PALMACBAE. 

The x>alms are among the most valuable idauts of Mexico. Their 
trunk supiilies lumber or material for building houses, fences, etc. Tlie 
leaves are used in covering houses and huts and made into mats, bas¬ 
kets, bru'^hes, liats, etc. Some species luruish liber, which is used in 
many ways, as for saddle sweaters, ehx These saddle sweaters, called 
‘‘ .suadaderos,’’ are said to be made from the trunk of some palm which 
is beaten into a fibrous mass. They were seen on sale in the markets 
of Colotlan, Guadalajara, etc. 

Several sj)ecles furuish edible fruits or oil, which is used in the manu- 
factui'e of soax>, etc. These fruit-producing palms arc referred to else¬ 
where in this paper. 

The making of hats from palm leaves is a very imx)ortaiit industry. 
A species with fan-shaped leaves furnishes the fiber. At Colotlan, 
where 1 saw hats in process of making, the material came from trees 
growing near Tapesco, a small town near Tequila. The leaves are cut, 
dried, and bleached before they are brought to the market (see EB 
Ko. 31). The various segments of the leaf are cut down to the base, 
and each of them slit with a jiin into narrow threads, 2 mm, (one- 
sixteenth of an inch) wide and about 4.5 dm. (1^ feet) long. The strips 
are tied into large bundles, and are then ready for use (see BB Ko, 
32). Some eight of these strqis are taken and worked into a very close 
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braid. 3 imn. (oiie-oig’btli iiicli) ’R’ide, the .««trips being repeatedly moist¬ 
ened to make them more pliable (fsee EB No, 33), Then these braids 
(see EB No. 33) are carefully trimmed and worked into the hat, two 
being sewed in at a time. They are sewed together with, thread made 
from agave liber. The thread is made ux) by the workman only as 
needed. He keeps a large skein of the tiber at his side (see EB No. 
35), and as he needs a new thread withdraws several fibers from the 
skein. These he draws through his month to moisten, and then rubs 
them with the palm of his hand over the nx^x:>er part of his hare leg. 
Then he draws them through his mouth again and then over his leg, 
and repeats the process until the thread is complete (see EB No. 36). 
A tall wooden form is useil to shape the hat. A plain hat made in 
this manner sells for $10. 

Bain coats are also made from the leaves of palm and iother similar 
leaA'es. They are formed of numerous overlapping leaf segments, and 
are said to make very satisfactory coats. 

Tiieaccomiianying jihotograph (PI. XXXV) shows a party of Cxuerrero 
Indians returning from the Pacific coast with bundles of bleached palm 
leaves. 

The following specimens were secured: 

EB No. 3, An 0(1(1 little briijih mado from i>alm leaves. It was bonghtfrom an 
Indian vbo lived in the nionuiains east of Acapoueta. 

EB No 2. A lly brush made from the common Sabal of Sinaloa and Territorio do 
Tepic. 

Sabal S 11 . 

Along the coast a species of Sabal [Sahal sp. nov.) which has a slender 
trunk is used in making corrals, the fi’amework of huts, etc. In some 
places great quantities of the leaves are used to form the sides or roofs 
of rude huts. lu Acaponeta many houses are covered in this way. 
lieaves for this purjiose are out in the dry season and brought to the 
town on the backs of donkeys. Here they are piled up and allowed to 
dry and bleach. In the- country the roofs are not repaired until after 
the first hard rains have located all the leaks, and in the meantime 
have spoiled much of the contents of the huts. 

LILIAOBAI!. 

Da^Uriou sp. SoTOL. 

Nolina sp. Soy ate. 

The leaves of both these plants are used in the making of hats, 
either separately or together, or mixed with wheat straw or palm 
leaves (PI. XXXYI). It is very common to see bundles of leaves 
about the huts of the Indians or Mexicans. The leaves are laid into 
swaths and dried and bleached in the sun, and then stowed away 
for use* ' - 

They are also made into floor mats. While many of these are 
roughly made, others are carefully and tastefully put together* These 
are sometimes bafided with Mae and red. The latter color is obtained 
by dymng with Brazil wood and the former (so I was told) by adding, 



Guererro Indians bringing Palm Leaves from the Pacific. 


Plate XXXV, 








Hat Braids made from Sotol and Soyate 

















Plate XXXVIl 



Articles made from Sotol and Soyate Leaves 






Cortr Nat Hero 


Plate XXXVIII, 



ISOTE (Yucca TRECULEANA Carr (’)), AS SEEN NEAR THE. PiRAMtDE DEL SOL, NORTHEAST OF THE CiTY OF MEXICO 
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lime to rlie Brazil wood dye. Tliese mats are often spread on tlie 
ground or over board oi bamboo covered cots to sleep upon. By 
t^yis^ting tbe leaves rude ropes are made, a specimen of wbicli I 
obtained at Plateado. A fan-shaped blower, made by braiding the 
leaves, is much used in starting fires (PI. XXXTII). 

The following specimens were obtained: 

LB No. 114. Le.i^e-. of sotol iti tin process ot Lleacliinff 

Eli No. "*1. The same paitialh hleacheil and split into strips suitable foi biaiding 
into hats. 

EB No 40. The same mix;ed with soy.ite ni.ide into hai liraid whuh is left 
niitihumed. 

Eli No. 41. Eea\ <‘s ot 80 \ ate pai fciallj Mo.ichotl 

EB No 11*. Tlntiinuni d h.it In ud in ule lioni leai es of soy.ito 

EB No 14. X lilow’er ni idc* iiom tho h n es of sotol. 

EB No. Mat made tiom gieoii leai es of sotol. 

EBNo. is A small lope made tiom loaies of the soyate llnsTvas obtained at 
Bl.itcado, Zacatecas 

Emiisviha m J’riTF WXVIl—ris, 1 im blower luiile Intm ■lotol baies <14 2, made 
fiom solol lencs, lig o, so^ate Icvi s used 111 ii.it iiukiug figs 4, 5, sotol lean s usul in )i it luakim, 

"STucca filifeia Chaband Pvlma i oci. 

Theie has been some confusion heretofore as to the botanical name 
of the palma loca. In tlie Kew Bulletin for 18D0 it was stated to be 
Afiarestriata, but Mr. Nelson’s notes and specimens seem to establish 
that it is a Yucca. 

Mr. Nelson writes of it as follows; 

The palma loca is the single-stommed Yucca with upright flower stalk, and is very 
abundant. Tlio iiliei lumoii abundant th.iu in the lochugnilla but is a little more 
difflcnit to obtain and is coiisoi and moie biittle, so that its ( ommercial value ia 
less. An attempf w as made it Mnpiihnaua afew jeais ago to evpoit this fiber, hut it 
w as gii 1 n up iu lavoi ot tlic lechuguilla. The tiial bhipmeut was sent to New York, 

The eleiiiied fiber is .about 5 dm. long. 

Mr. Nelson's specimens may be described as follows: Stems 1.8 to 7.5 
meters high; leaves 6 dm. long, 4 cm. broad at widest point, narrowed to 
2 cm. at the base and u])ward to a stout spine 1.5 to 3 cm, long, the mar¬ 
gin splitting off into long threads; flower stalk single and upright. 
Leaves and fiber were collected by Mr. E. W. Nelson, at IMatebiiala, 
Tamanlii>as, 1898. 

Tuoca tieculeana (.') O.vrr. Isote. 

The isote is a tall arborescent Yucca very common in the western 
table-lands. This plant sometimes reaches 15 meters iu height, with a 
trunk 24 dm. iu diameter. The leaves are G to 7 dm. long, and are cut 
into narrow strips by the country iieoiile and used as strings for tying 
grass brooms, and for stringing crab apples (tejocotes). (PI. XXXVIII.) 

Sjiecimens were obtained as follows: 

EB No. 64. A strand of Crataegus fruits upon isote fiber. 

EB No 65, 66. A narrow strip of the fiber, 

EB No. 67. A pait of tho leaf frtnn which strips were being taken. 

EB No. (^, An eutiro loaf. 
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AMARYIiLIDACEAB. 

Agave spp. Maguey, LucnuGuiixA, tapemgti;, <‘tc. 

By far the most important tiiber-producmg plants are the numerous 
species of agave. These have vax’ious common and local names. 

The maguey is a generic term applied to most of the agaves i)roper, 
usually vMtli some specific designation. Lechuguilla, meaning “cab¬ 
bage-like,” is applied to several of the smaller agaves and manfredas, 
as well as to jilants in other families. (PI. XLYIl.) 

The quality of the agave fibers varies greatly in the difl’erent species, 
being suitable in some for making the finest thread, while in others it 
is used in making great ropes and cables. Xot only are all kinds of 
threads, strings, and ropes made from the various qualities of agave 
fiber, but it is Avoven into many kinds of cloth, handbags, ore and 
grain sacks, matting, etc., or made up into brushes for scouring, for 
whitewashing, and for toilet puiqxoses. 

In all the interior parts of the country the people obtain their supply 
from their local species, each locality having one or more, or else they 
bring the leaves from the neighboring mountains. 

Along onr southern border, especially in the vicinity of El Paso, 
Tex., Agave lech ugu ilia is very abundant, and from it a short coarse 
fiber is obtained. This species lias been confused with J.. heieraomifha^ 
from which, although the two are closely related, it appears to be dis¬ 
tinct. It is not unlikely that A. leehitgtcilla may frumish a part of the 
Tampico hemp of commerce. It is a rather small species, having only 
20 to 30 leaves. The leaves are about 26 cm. (10 inches) long and 25 mm. 
(1 inch) broad, green and not at all banded down tlie face. Our 
herbarium seems to show at least four good species of the lieteracantha 
group, all from the general region from which the Tamiiico hemp is 
X>roduced. I should not hesitate to describe some of them as new if I 
understood wbat is really the type of A. lieteracantha Zucc. and A. 
imelgerii Salm. I have the tjqxe of ^l. leelniguilla and have seen the 
description of A. heteracantha^ but the latter answers to no specimens 
we have. 

Mr. E. W. Xelson collected leaves, flowers, and fibers of two species 
of agave in Jaumave Valley and near Matehuala, TamauHixas, which he 
states are the ixtle fiber plants of that region, and whoso fiber is sent 
to Tampico for shipment. 

One of these is perhaps ^l. lophantha, but as only two “ cogollos” 
(bunches of young leaves) were collected the identification is uncertain. 
Even in these young leaves the marginal spines are widely separated, 
in some cases being 5 cm. apart and in this respect unlike the following 
species. The leaves of both differ fr’om those of the Jl. heteraaantha 
group in being narrowed at base. 

I have identified the other as Agave univittata Haw. The leaves 
almost exactly agree with specimens recently sent me from Kew, 




Plate XXXIX 



COQOLLOS OF Plants furnishing Tai/pico Hemp 









Plate XL. 



Small Bunch of Tampico Fiber. 
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Plate XL'. 



Small Bunch of Tampico Fiber. 






String made by Hand from Tampico Fiber. 






Plate XLIIl 



String made bv Hand from Tampico Fiber 







Plate XLIV 



Me-xicans making Bagging out of Ixtle Fiber 




Plate XLV 



MEXICANt. MAKING BAGGING OUT Oh IXTLE FIBER 
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Plate XLVl 



Process of twisting Ixtle Fiber into 1 wine 






243 


Eiiglaiul, altliougli they do not agree with the illustration of this sj^ecies 
as given m Saunders’s Eefiigium Botanicum. 

Mr. Nelson’s specimens may be described as follows: Leaves 25 to 50, 
5 dm. long by 3 cm. wide near the middle, scarcely narrowed toward the 
base, green or somewhat glaucous green with a pale band down the 
middle of the face, which, however, fades out in the dried specimens; 
tl(»^^ering stalk glaucous; the bracts among the flowers filiform, 5 
cm. long, persistent; the ovary 14 to 15 mm. long, glaucous, con¬ 
stricted above; the peiianth tube very short, 2 to 3 mm. long, with lobes 
15 mm. long, described as yellow, but when diy of a reddish tinge; the 
stamens twice as long as the segments. This agave is also known as 
lechuguilla. 

Mr. Nelson writes of these species as follows: 

These plants grow wild in the gieatest ahnndanee on limestone monntains and 
adjacent valleys liom near "^'ictoria, Taraaulipas, to the Mexican National Eailioad, 
Ill isauLuis Potosi, and fiom Peotillas, in San Luis Potosi, noith to near Saltillo, 
Coahuila. Fromvrithin this area many milliou pounds are exported (via Tampico) 
each year, neaily the entire product going to the United States. 

The ixtle fiber shipped from T.xmpi< o is produced mainly in the region ahont the 
valley of .Taumave and vallej of Tnla, in western Tamauhpas and adjacent part of 
eastern S.in Luis Potosi. The production of this fiber is the main industry of acon- 
hiderahlo aiea, with the towns of J.uimave and Tnla as the centers. The fiber fiom 
the Jaumave district is shipped by pack animals to the town of Victoria, on the 
Monterey and Gulf Railroad, and thence by rail to Tampico. The Tula Valley out¬ 
put IS sent to Conito, on the Mexican Central Railroad, in eastern San Lms Potosi, 
and sent by rail thence to Tampico. Wagon loads lead out fiom Tula to therail- 
load, and the State government has had a large force of convicts working for a num¬ 
ber of yeais building a liuely constructed road fiom Victoiia across the monntains 
to Janmaxe. The fiber of this region is piodnced in tho and lowei anstral rone at 
altitudes hetixeon 2,000 and .1,000 feet. The lea\es aie from 13 to 30 inches long. 
Only the teudei, unfolded leaves forming tho central hunch are used, as the libei 
of tho old ontei leaves is too coarse ami buttle. This central spike of unopened 
leaves called "cogoUo” (PI. XXXIX) is gathoied by means of a short staft, 4 feet 
long, witli an iion i ing fitted by a ferrule to one end The iron ring is slipped over 
thi‘ cogollo and a quick wrench breaks it loose, and it is then placed in a basket on 
the Idhorei’s hack. Tho man gathers a hack load m this way and proceeds to a 
largo hush or small tree, where he can get shelter from tho snn, and, placing the 
loaves m a heap near the base of the tree, proceeds to clean out the fiber. 

E\plvn\tiov or Plato XXXIX —Figs l,2,oogollos of m .igavo wLioh farnishes Tampico lieiap, 
llg 3, cogollo of a Tuoca which fuimahea Tampico hemp. 

“Tampico fiber ” is a term applied to all fiber skipped from the port 
of Tampico on tbe Gulf coast of Northern Mexico (Pis. XL to XLIll). 
It is usually considered to be synouomous with ixtle^ (Pis. XLIY to 
XLYI). A better classification, however, is to confine “ ixtleto the 
fiber of the short-leaved agave, and apply “palma loca’’to the fiber 
of the Yucca, and “ gnapilla ” to the fiber of the linear-leaved agave, 

' By various ani/hoiities ixile is stated to ho tho fiber of Brovielia (tylveaUia, The 
name is also sometimes applied to sisal hemp. Agave ixtle does not seem to f urnish 
ixtle fiber. 
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Ix’tle iiber is shipped to Tamph-o especially from San Luis Potosis 
Tereoiie, Saltillo, Tula, and Victoria, where it forms one of the princi¬ 
pal articles of export. 

According to United States Government reports for the year of 
1897-98, our supply of ixtle was from the following places, arranged 
according to (quantity: Tampico, Saltillo, Monterey, San Luis Potosi, 
Victoria, Porhrio Diaz, and Matamoras. The amount, valued in 
American money, declared for shiijraent to the United States, was as 
follows: Tampico,§02,002.42,* Saltillo,§45,470.435 Monterey,§35,059.495 
San Luis Potosi, §14,424.80 5 Victoria, §4,220.07 5 Porfirio Diaz, $1,912.50 5 
Matamoras, $582.50. From these reports it might be inferred that 
Tampico is the immediate center of a fiber-producing district, but 
this is not the case. No fiber is x>roduced near Tampico, but it comes 
from the mountains and table-land region, some 300 iniles to the west. 
The other towns mentioned are the chief centers of the Tampico hemp 
industry. 


Imports for eomumption of famjuco hemp tnio the United States from IfiSd to iSDS.*^ 


Vi'.ti. j Tou'j. 


leSl. 

330.12 

1885. 


1886. 


1887. 

2,181.30 

1888. 

1,933.26 

1889. 

3,489 03 

1890. 

6,301.60 

1891. 

5,455.33 


Value. 


17,832 
2M,630 
326,311 
105,156 
153,011 
292,934 
463,112 
469 720 


1 Value '1 

lierton. J 

- 1 

Wll 50 ' 
00.71 I 
81.77 I 
75.71 
79.16 
83 90 
j 87.30 
1 86.11 


Voar. 


1892 

1803. 

1801. 

1805. 

1806. 
3897. 
1398. 


Tons. 

Value 

Value 
per t«n 

4,646.50 

$325,058 

lilil 


261,617 

57.78 


286,231 

55.82 


458,404 

47.22 


717,585 

68.79 

6,299.08 

335,241 

53 22 

2,556.00 

129,921 

50.83 


The following are the most important Mexican terms relating to this 
plant 

Lechngnilla—^the plant itself (PI. XLYII, ilgs. 1,2, and 1). Also applied to various 
plants other than agave. 

Cogollo (sometimes -wrongly spoiled cogolhol, the cone of yonng leaves from 
which the fiber is taken (Pis. XXXIX, XLVII, fig. 1). Also applied to the young 
crown leaves of yucca, etc. 

Ixtle—sometimes spelled istle and ystle—the fiber. 

Bnrro, the instmment used to wrench loose the cogollo. 

Talladoi, or lierro tallador, the scraper. 

Estoca haneo, the block on which the liber is cleaned. 

BetraxLca, the small peg which braces the estoca. 

Banco del ide, the large peg with notch under which the end of the tallador is 
placed. 

Boliyo, the grasper. 

‘ Commeroe and Navigation of the United States, 1896, vol. 2, p. Same, 1897, 

vol.l,p.585; 1898, vol. l,p. 617. 

*For iUnstiatious of mstroments see Pis. XLVII to XLIX, 
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Agave americana L. 

This seems not to be very common in western Mexico. I saw only a few 
cultivated specimensj and those always about settlements. The Indians 
of the Sierra Madre claim to obtain from it a fine soft fiber used chiefly 
for thread. Contrary to general belief, Agave americana has little 
economic value as cominn'cd with some of tho other species. 

nerbarium specimens only were obtained of this species. 

Agave cocWearis (?) Jacobi. Puniun Mvaunv. 

Mr. Nelson says of this fiber that it is very fine and strong and used 
for making fine cord, soft rope, small bags for carrying food or other 
small articles, and sweater pads for i>ack saddles. Owing to tho fleshy 
character of the leaves the extraction of the fiber is difficult and expen¬ 
sive, so that the fiber is not of commercial importance. With suitable 
machinery, however, it ought to be worked profitably. Its fiber is 12 
dm. (4 feet) or more long, nearly white, and ver^' sott. 

Unfortunately Mr. Nelson collected no botanical specimens, and the 
identification of the species is largely guesswork. It is customary to 
refer all the large fleshy-leaved xjnlque magueys to Agave atrorirens,, 
while in fact several very distinct forms are readily recognized in the 
field. The commonest of these agaves in western Mexico—and I have 
also seen specimens of the same from fcJan Luis Potosi and Saltillo—does 
not answer to tho description of A. afrovircne, I have tentatively called 
it A. oochlearis, as it answers to this species better than any other which 
Mr. J. G-. Baker recognizes in his monograph of this genus. 

Agave falcata Engelm. Guapilla. 

Mr. Nelson states that the leaves are put into boiling water to wilt 
them, which facilitates the cleaning out of the fiber. He also says that 
the fiber is fine and soft, but difficult to obtain and not of commercial 
importance. This is perhaps the same fiber /referred to in the Eew 
Bulletin as coming foom Tula, although tho plant is called Agave striata^ 
and the Mexican name is given as ‘‘palma loca.” 

A. falcata may be the same as A. striata^ although Mr. Baker keeps 
them distinct. I have carefully comx)ared these leaves with garden 
specimens and really find no grounds for separation. Still, living 
specimens of both should be studied before the question of specific 
identity is determined. In any case this agave from north Mexico is 
the A. falcata described by Engelmann. It is very common in north 
Mexico. Herbarium specimens were collected by Mr, E. W. Nelson in 
Jaumave Valley, June 1,1<S98 (No. 4467), and in the Sierra Eucarnacione, 
Goahuila, July'28,1896 (No. 3891). Tiber and leaves were also sent 
from Matehuala. The latter are more than 9 dm. (1 yard) long. 

Agave gemiuiflora Ker-Ga^vl. 

The Cora Indians in the mountains of the Territorio de Tepic obtain 
a very soft fiber from one of their local ifiants, which is probably Agave 
geminlfiora. 

Herbarium specimens and samples said to be its fiber were brought 
back. 
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Agave vivlpara L. Tapkmetk. 

The most common agave seen in western Mexico was J.. virij/ara. 
This species is restricted to the troincs, being found from near sea level 
up to about 3,000 feet altitude. It was seen as far north as Guayinas, 
and extends at least as far south as Acapulco. It does not grow in 
the United States, as is sometimes stated. It was seen on the sides of 
all the tropical valleys Avhich I crossed in Territorio de Tepic, Zacate 
eas, and Jalisco, and may be found as far south as the City of Mexico. 
This species yields considerable fiber, at least for local consumption. 
The fibers are about 2 feet long, of medium weight and good strength. 
I saw it used only in making a coarse thread or twine for knitting the 
rude hand bags so generally carried by the country people. Strings 
are also made by cutting off narrow strips from the leaves, as one would 
from rawhide. The plant is known as “tapemete.” In this species the 
leaves are 7 to 9 dm. (28 to 36 inches) long, about 3.5* cm. (1.^ inches) 
broad, and more or less glaucous, and the margins have small brown 
prickles. (For fiber, see PI. LII.) 

Its alliances seem to be with the Eigidae group. It does not closely 
resemble Agave virginica {Manfredci), as is stated in some reference 
books. 

Numerous herbarium specimens, and specimens of fiber and fiber 
products of this si>ecies, were brought back. 

Agave ep. IIuila. 

In the little town of Bolanos, State of Jalisco, the natives extract 
considerable fiber from one of their cultivated agaves, which they call 
“huila.” It yields a very coarse, harsh fiber, used mostly for making 
heavy ropes. This species has not been determined definitely. It 
appears to be the one so much employed in the' manufacture of mescal. 

Good herbarium specimens and specimens of fiber were obtained. 

Agave sp. 

In southeastern Sinaloa an agave grows on the sides of the highest 
mountains (altitude about 3,000 feet) which is said to be used by the 
people of that region for its fiber. I did not see any of it, however, in 
use, and so was not able to confirm the statement. But it is certainly 
true that the plant has a good, strong fiber. This species appears to be 
new to science. It produces about 20 leaves, which are 6 to 8 dm, (24 
to 32 inches) long and 7.5 to 8.5 cm. (3 to 3g inches) broad at the widest 
part, with the margin closely serrate and the apex tapering into a long, 
weak spine. 

Good herbarium and living specimens of this species were brought 
back to Washington. 

Agave spp. 

In the Sierra Madre the people obtain most of their fiber from two 
or three closely related species. These species are of the A. filifem 
type, having linear leaves and a pungent tip, while the margin frays 
off into white threads. One of these species is the recently described 
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^L. ^^Lile two of the others appear to he nndeseribed. Th«‘y all 

yield a strou}; liber ^\hieh is made into ropes. 

Ilerbarinm specimens, leaves., liber, and living' speeimen.s were 
obtained of tlie>c species. 

The following agaves collected by the writer aie reported to furnish 
liber. As some of them have not been determined spocitically, the col¬ 
lection number and also the locality are given, with the hope that it 
may lead some one to procure more material. 


Xami. 


K'liiulii 1 


Lfii alit,v 


lf/a!tsp iiu\. 

luhujudla Ttiir. 

Ajat! } tjiila tl mi/ufa r.ak. r 

Ji»«M "P. 

A laieu/jieiietcvalj . 

Ajuvi 'icuiinifora Kcr Gawl 

Actni ledifa Wjt'ou. 

Amt I • I'll ijidia I ’) L. 

A‘iiin '•i>. I ’) . 

Af/rin 'll! . 


1713 South ast siiialiM 
llO't t hiliuahiia, ut ai m Tav. 
1.1)7 L.ll’a/ ('ill till ma. 

3755 J’.i lano.-, i‘Il. 

2UG ilount.iiu.. iti 'Lt'pii, ell. 
Ia25 III Siualou, re]iii, eti. 
.'!7C7 Zac.ittias, i tt. 

■.!537 In Sinaloa ttt, 

22U0 Siena ^ladii. 

2400 I Do. 


The following species are those recently sent in by Dr. Palmer and 
Mr. Nelson: 


Name. 


('olleetor. ! Lwality. 


Ai/an jnUafa Eiiuelm. 

Affuii nmiittata U.iw. 

Agin I lophaiitha Mhiiile ... 
Ji/rt!u eoe/(Ziani .Tai olii ---- 
Afiai'i hifuiicaiitha (’> Ziice 
Agan hiUracantha i ’i Zm e 


Alr.Xcl'on.... 

... Ttimnulixiay,etc. 


...' Do, 


Do. 

... -du. 

Do. 

Dr Palmur. 

.. 1 S.iltillu. 


S.iu Luis l‘ot(iai. 


I 


AYhenthe Descriptive Catalogue of Useful Fiber LTants of the World 
was juiblished by the Department of Agriculture in 1897, only ten spe¬ 
cies were suflScieiitly well known to bo described. These are given 
below. Only three of them are identical with plants in my list. 
Undoubtedly a score or more siiecies are used locally in Mexico for 
theii’ liber. 


Jijure itmericana. 
Agare aurea. 

Agave decipieiifi. 
Agave In Uracautha. 
Agave mejricana. 


Agave morrieii. 

Agavi jmlaiorum. 
Agave rigidu ehitgata. 
Agave rigida aiaalana. 
Agave vicijtara. 


Although I saw no fibers in jirocess of being extra.cted firom the 
leaves, 1 saw plenty of the raw fiber and plants from which leaves had 
been cut for their fiber. fcJomo of the methods used were extremdiy ■ 
crude. For iustaui'c, in southeastern Sinaloa I was told that the leaves 
were first cooked and then allowed to stand in water for several days, 
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after vbicli tlie pulpy part i>f the leaves is reuiovetl hy riibbiug them 
with a stioh. On the table-land the end is accomplibhcd by (Iriviiig 
iron spikes 8 or 0 inehe^ long into a block of wood and drawing the 
leaves over this instrument until all the eoimecting tissue is removed. 

At I>olauo> .still a different method is employed. The leaves are first 
trimmed of their marginal spines and then idaced fiat on a board, 
which is about S inches wide and set at an angle of about 15 degrees, 
one end resting on the ground and the other aboirt; reaching to a man’s 
waist. The leaf is then scraped with a rude knife, first from one end 
and then from the other. After a while the leaf is turned over and 
the same process repeated until all the connecting tissue is removed. 

Mr. Xelsou describes the manner of taking the ixtle fiber at Mate- 
hnala as follows: 

A short hloclc of ynoca wood is laid on the ground close to a tr^e and the pointed 
end of a long triannular hlado of iron, with a wooden hiindlo, is thiust into the 
base of the tiee tiunk au<l held acro‘«s the Idoclv of yucca wood. The workman 
then strips the edges from the a^ave leaves to lid them of the bordering spines and, 
holding the bntt in the right hand, lajs the leaf oii the wooden bloi k and, pressing 
down the iron, draws the leaf through, thus scr-ipiug out most of the pulpy matter. 
Then a small wooden grasper with a knob at one end has the tree ends of the fiber 
wrapped about it in a ‘‘half bitch,” and by grasiiing this the workman oau draw 
the leaf under the iron in a lerorse direction, thus cleiiniug the loaf in two motions. 
The fiber is laid at full length on the ground and the process lepealed until the sup¬ 
ply of leaves is evhausted. Men clean fioiu 10 to 13 pounds of fiber a day, for which 
they leeeive 2 cents a pound at Miiiuihuana and 2i- cents at Jaumave. 

The scraper, called ‘^tallador,” referred to above has a woodeu han¬ 
dle 12.0 cm. (5 inches) long and a triangular blade 22.5 cm. (9 inches) 
long, with a hooked point which can he thrust into the trunk of a tree. 
The block, genei'ally of yucca wood, used as a base on which the leaves 
are cleaned with the tallador, is about 5 dm. (20 inches) by 6 cm. (2J 
inches) by 5 cm. (2 inches). This block of wood is made firm by means 
of small i)egs driven into the ground on each side. When the cleaning 
is done in the open a peculiar peg, with a special notch for the point of 
the tallador, is driven into the ground near the block of wood. The 
grasper used for seizing the end of the half-cleaned fiber is of wood, 
about Ki cm. (4 inches) long and somewhat larger at one end. At the 
smaller end there is a knob, which prevents the fiber from slipping off’ 
the grasper, 

BXl‘LAJIATIOJ.' OF PLATES. 

PiAia XLVTI.—L'ogoUu (iitntrjlltaye't) of ailechugullLtx>buit, Ug. 2, rootdtouk, noed lor boap; ilg 
3, Imrro, used to luoak off the cogoUo; tig. 4, old leobaguilla plant 

PiATB Xl/Vm.—Pig. 1, eatooa banco, eonalstlng of a block ot yutta wood, flg. 3, tallador, fig 3, 
boliyo. 

Plate XLIX.—Pig. 1, boUyo; fig. 2, tallador; flg. 8, letranca, fig, 4, banco del Ido; tig. 5, eatoia 
banco. ' 

The following list represents the specimens of fibers and fiber prod¬ 
ucts which I brought back from Mexico. They are deposited in the 
Bthnobotanic collection of the IJalaonal Museum and in the ^rational 
Herbarium- 



Plate XLVll. 



Lechuguilla Plant with Burro 






Instruments used in extracting Ixtue Fiber 
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Plate XLVill- 
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PLATE XLIX 



Instruments used in extracting Ixtle Fiber 






1 i 


•i 4 ‘» 


ruXo.i;. r]i('(-i)i‘'vii.ii •> 

i.fin/ii'ct Hjk. i>\ rii* I <'i 1 111 

TLc Lmliliiri' d m . _ i, t. 
Eli Xo.A iii.ult* iini t) ■ rli lau 
Eli Xo. lU. A u.irun, ‘loiit 11 " li • ... ' <i 
in t^iiu up ii.u‘k.'“i '3 of -q^ai. 

EEXo. 11. LiMves «if i,4inii< mu . n.. . . 

jibcr Arliicli is s]iru iuln h..utl 1» li.'.. 
Eli5’o.l2. ''aid u> In tin* tibi i‘onl. bu ,1 >rui > u 
Eli No. 13. A liaud li.iif iiiadi* from tin's tlofi 


I M 1 
l>S I I 


'] s )■ ' S Ilf |. 

■ K 1 ^>1 . 


I'll. ( . * .It 


. t 1' . iis olir in 


' I r ,( s 


.f thn 


tin _•> 


.f li'lH 


Herb. No. 275.”. The loiu of .h/nre .* i iji'ti /. 

Eli No.lt. Till* fleaiieil fiber fivnn rhis si>ei*,i*s 

EliNo.1.5. The imved llbci of ihe-stine it*id i -jniinio.. iti,,i , ,, , 

EBNo. IG. .V (oar'sG fbie.ul or tn int* Iliad* iiou. this m • . m. 

EBNo. 19. A paitlv iinished li.iii'l na.. ki'it <*1110. i ‘ t’li. i> . 

Eli No. to, A iniryintil srnj) fnim rlu ••huiL.," a, e. ^ nii. * o - ' . 1. * usi.id 

te«(iiila,” from Aihieh .1 con>e libti is tiven 
Ell No. 1C. The partialh oletmed ilbi 1. 

ER Nt>. 17. The same, imt eleauer. 

Eli No. Ih. The h.tiiie mixed, leady lo si>iu .luo rope-. 

Eli No. 35. .b line, soft iii* i\e filter used at t ololl.iu foi ihii ad iti li.ir jii.ihlii!'. I'ho 
liber ia x-ery clean and xrhitt. I did not learn ilet.iiit* ly the f-pi'en s fr«>tu .v hii*h 
it was obtained, bur was fold That i. vas from one of the 1 igt spirits in nilti- 
vatiouiuthetown.thevefoieprub.bl\ frumeirlnr 1 n* *0)i./*> t inn>t . 

Eli No. 30. A rode thread ux d lor sewing h.il braid' lt»g<‘t!iei ami 1 la*!*-from the 
last-uientionetl lib**!*. The tliiead la niadi out of .1 lew fibers wbieli are twisted 
by band. 

Ell No. GO, A diahcloth composed slraplv of a bnn**h .>f .laave alters El. L. il.f.2i. 
t ibhiined at lUdauoa. It seems to In* euimuon io -I'e the plain liber in this m in¬ 
ner for eleauim? ami xvasliing. I found in m^. room tit *tm) of the hiraer hotels 
of Guadalajara a bniieh of ihis nber in pbie** of t> niisli r.'y. 

Eli No.ISO. A bunch <d‘ snuIl twine bongnr at (Jiuidalnj.'ira. In Ibis eiT,\ there L a 
whole block of sToieswhieli .ire aix-en up .ilieosr **ntirely ti> the s.,le .*f these 
GJier produt'ts. In the smaller towns thtio is .isurllx ono <>r t xvo oi.oies n hei** 
sneh thimja are for sale, or certain parrs of tite ope>i ai.irk*>t r.diieh is ’imially 
about the plaza are givt-n up to tb**ia. 

Eli Nos. ,51, 7(1. Eade sconrim^ brushes which are 'um in all parus of '*‘sT ru 
Mcsioo. They are made from the b.ises of the It* ivi a of .b « r iirlitttri. They 
are 15 to ly cm. iG to 7 inehosi lyin’. The bvsead. ‘l.i.p'nj; b.isi, whiih is ,5 m 1} 
sm 13to I iiielies) wide, forms the bnsh prope.. ,'ndfht- * niEr.teted bhide .ibove 
forms tlio li.indle. None of the 1 onueetiug tissue isruuo.ed, but ii yr.idually 
wears away, leaving the naked stiff libeis > 1*1. i,Y!l tigs. d. 7 . These brushes 
are seen in all the small nurkets »»f western. Mexi.*o, and tne even fotiml in the 
great market Imnse in the city of tinaihUajaia. 

Eli No.5. .b spinner or twiistor used h\ the Cora Indians in m.iking ropes of smaxe 
filler. 

This was the tommonist sifiimer I hi»w, and is cojuposctl of 2 pieces of wood 
< PI. LI), Of these one is flattened aiid somewhat wedge-shaped, about 3 dm. 1 foot) 
long, and oousideiably heavier at one end than the other. At its snmlb’i* and lighter 
end IS a notch, andjnst below this noTeii ia a snmll hole. The second jiiece consists 
of a round stick about 3 dm, foot) long, which is small <’nongh to xrnrk freely in 
the hole of the first piece. At one end Is a small knob which prevents the heavier 
piece from coming off. 

In making thread or twine two persons are employed. One of fhem sits with the 
mixed fiber in his lap or at his side, while Hip one who does the twisting stands. 
Some of the fiber Is fastened ubojit the notch of the first piece ilescriboil, which is 
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EliNoj;. Tilt* leiivo^ of wlijil .iiipe.u*'. In Im :in iiiith'si ribiMl .spt‘iio*! of « tif tlio 
A, fOiJi'VU pi*, usoil liy tli(*(Joi.i linli.m •. .tl smi.i rciesa, TVjilc. 

Elj No. 7. Tlio < loiin fiber n^atli Ibi spiunino icfo itipots. 

Elt No, 8. A mpc mndi* mii of this (ibor 

EB No. 10. A u.irroivHtrip from llu* ItMf <if It/tot* i tt tpttj o it s‘<l to t lu* of *,t niii>s 
ill tyini; up p:i(*K.i!;t*H of snoiir, 

EBNo.ll. Lotivt's of .ii/nr( t/<niiHiili>rii, Innu wliioli IntlKni'i olit.iiii ti lino 

lilior -wliicli is spun info haml b.i«s. 

Eli No, 13. Siiitl lo bi* tin* lilicr obl.iinod from b-.m s of this spccii*-,. 

EB No. 13. A Imnd b.ti; made from this fiber. 

Ilorb. No. 3755. Tbt* loaf of Jt'/rti’e ririjtrtm. 

EB No. 11. Tlio cloaned liber from Bii-t simcies. 

EBNo. 1.5. The niis.ed fibor of flio samo re.id\ foi spiimint* into tiin.id 
EB No. 16. A coarse (lirc.td or tw iiio m.iilc lioni tins mivcd fMiei. 

EB No. in. A jiartly liiiishcd li.tnd l»ao knit out of tli's thri'ail. 

EB No. 15. A ia.iri>iiial Hlrip from tlie ‘*11111111” a 1*11 m‘, cornel iiiies tailed ‘-liistaitl 
tetinila,” from ^^hit•ll a coaiMj fiber is tiikon 
EB No. 10. Tilt) partially cleiiiictl liber. 

EB No. 17. Till* .samo, but cleaner. 

EB No. IS. The hamo iiiKt'd, icady fo spin into ropes. 

EBNt*. .35. A line, soft aifiivo filler iisotl at Ctiltithiii foi llirt'ud in hal uinUliig. Tho 
fiber is very cloiui tuitl wliitt*. 1 did not le.iru dctiiiitt>ly tho Rpceit's from which 
it was obtaiuetl, bul was told that if was from tnio of tlio Jaigc spocies in oiilti- 
vatiou in the town, I hcrctbioiirohablv from cither If/tiirtninritvixcorA. roi‘Ii/enri\, 
EBNo.3(i. A rntle tlircail iisctl fin* sewing htit hraitls together nml made from the 
lust-iiieutitiued fiber, 'riit* tlirisid is inude out of a few libers wlilih arc twisted 
by hand. 

EB No. 60. A tlksholoth composed simply tif a bniieh tif tigavti tlberis ^1*1. L, lig.3). 
(ibtaiiiod at Bolahos, It hcoms to ho eoinmon I 0 use tho plain liber in. Ibis m.in- 
uer ftir olonniiii!; and Avasliing. I ftnintl in my room at one of Uio larger hotels 
of Guadalajura a lutiieli of Huh llht*r inplaee of a wash rag. 

EB No. 130. A Imiieli of Miiall 1 wintt bought at tliiudalajara. In this city thei*o is a 
whole block of sttiies which are given nji almtisi. entirely lo tho sale of (hose 
f’jier products, lii tho biiiallor towns thero is usually one or two stores where 
Hiieli tilings are for sale, or certain parts of tlie open market wliLeh is usually 
about the jila/a are given np to them. 

EB Nos. .51, 7!). Kude Nconring hruslies which are hoen in all parts of westeru 
Mexico. Tlu'y are made fVoni the bases of the le.ivesof ij/arr rir'iparu. They 
avo 15 to IS cm. (ti to 7 inehea) long. The broad, el.isping base, which is ,5 to 0 
urn (3 to I lnehe,s) wUle, forin.s tlio brush jirojier, and the eoiitraeted idadc above 
foniiH tho handle. None of the eoniieetiiig tissue is removed, hnt if gradnally 
wears awa,\, leaving tlie naked htilf liiters (i'l. IjVII, tigs. 6, 7;. 3’hose hruaho.s 
are seen in all the small miU'kets of wchtern Mexico, and are evon found in tho 
groat miirkot house in tho city of (iiiadalaj.ira. 

EB No. 3, A spiimor or twister used by Iho Cora Indians in making ropos of agav'o 
lihor. 

Tills was th»‘ eoinmoiK'st spiniior 1 saw, and is eomposod of 3 inecos of wood 
(PI. LI). Of these one is flattened and somewhat wedge-shaped, ahont 3 dm. (1 foot) 
long, and considoraldy Iieavier at one end than the ofchor. An its smaller and lighter 
end is a noteh, and Jnst below this notch is a small hole. The second piece consists 
of a round stick about 3 dm. (1 foot) long, whieli is small enough to work freely in 
the hole of the first piece. At one ond is a sinnll knob Avhioh jireveuts the heavier 
piece from coming ofl'. 

In making thread or twine two persons are employed. One of them eita with the 
mixed liber in his hi]i or at his side, while the 0110 who does tho twisting stands. 
Borne of the tlher is fastened alumt tho notidi of the llrst piece desorlhed, which is 
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tlifu rjipitlly rovolvetl aljoiit tho uocond xucoo oh au axis. ' The person who is doing 
till) 8i)iuiiiiig retreats as the thread lengthens until the re(iuirod length is reached. 

In malciiig ropes the process thus far is the same. This thread is now doubled and 
the twisting is coutiuued and then again doubled until n rope of the jiroper siise is 
olilained. Sometimes both persous use instruments, twisting, of conrso, in opposite 
directions. These Hjiimiers are made of v.arious materials, such as bamboo, oak, etc. 

Another iiistrniuont of this kind was composed of a stick about 3 dm. (1 foot) long, 
witli a notch near one end, as in the abore. Below the middle was a small wheel 2 
dm. (S inches) in diameter which had a toothed margin. This stick is made to 
revolve rapidly hy striking the wheel, which is made fast to the axis, with a rude 
bow btnnig with rawhide. 

EB No. 17. Au instrument used in making a coarse thread from agave which I 
secured at tho hacienda of Sail Juan Capistrano, in Avpstoni Zacatecas. 

This was a comhiued apinuor and reel (PL LIT, fig. 3). It was obtained of a 
Hnichole Indian, although similar.onos are used by tbe Mexicans themselves. This 
instrument has the advantage over tho one described above of ponuittiug one per¬ 
son to feed and spin the thread at the same time and for an indeniiite period, for as 
soon as the thread becomes too long to handle it is wound about the reel. The 
mstrumout is used in making a coamo thread or string employed in making tho hand 
bugs so much carried in Mexico. 

Tho iustrumout is composed of two niiright strips of a bamboo stem 22 and 25 cm. 
(9 and lOinohos) long, respectively. These are joined together by two small strips 10 
cm. (1 inches) long about ono-foiirth tho distance from each end, and there fastened by 
small strings. This forms the reel proper. To make a spinner of this a notch is out 
near tho end of tho longer upright piece and a small stick about 12 inches long is 
used as tho axis of the spinner, which is put through the two upright pieces about 
ouc-third of the distance from tho top. One end of this stick is tightly wrapped 
with a sniair string made of agave fiber, and a small leather washer is placed 
between this aud the reel. To make the thread, a portion of the mixed fiber is 
fastened about the notch of the reel, which is then revolved rapidly with one hand 
and the fiber fed W'ith the other. The reel I obtained was in use, aud the thread and 
all the mixed fiber in the xirocesa of spinning was purchased with it. 

The fiber here used is from one of tho most widely distributed agaves in western 
Mexico. It is ealled ‘'tapeinete,'’ and is \trohaMy Afjave vivqjara.' ITie cleaned fiber 
is about (1 dm. (two feet) long, and, although coarse, is pliable and strong. For mak¬ 
ing the imeket hags a ooai'se double thread is u.sod. The needle is made of a small 
piece of bamboo about 12 cm. (5 inches) long. 

’ BXPIrANA'flON OP 1T.ATK8. 

l*LiXE I’lg. 1, lb tag inaile from ugavo libori fig. 2, a bauoh of iigavo fiber usail as a wiiali nig. 

Tiathi LXI.—Fig. 1, a bnacli of Agave vivipara ftberj fig. 3, tlio same being workefi into a bhiuU 
bag, together witli bamboo mMJdli'! fig. 3, a apinnor and reel nsod with thia fiber. 

MAliVACIIAE. 

Ceiba 6pp. 

, eottoUj a liber obtained from the seed podis of several species of 
Oeiba, ,ia gathered by the Mexicans along tbe west coast and used for 
stufln^ pillows, etc. At the little village of Concepcion, Sinaloa, X 
saw two large trees of Ooibn nasearta Medic., one-being about 37 dm, 
(6f feet) in diameter and evidently a very old tree. This species is 
supposed to have been introduced into Mexico: A native species, G. 

Epse,,inore common ajidvwidely distributed, is said, to fur¬ 
nish eottoni which is used like that from the above specie^. (BB Ho. 1, 
’,1nhee'C»tton.fiber from Medic.): . r ‘ ^ ^ 


* See obeye, ip. 246. 
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Plate L. 



Articles made from Ixtle Fiber. 
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Plate LI. 



A Fiber Twister. 





Agave Fiber and Manufaqturing Implements. 
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Plate LIII. 



Cotton Fiber and Implements. 
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Gossypium baibadeuae L. 

This is ii hirge, bushy shrub, L*4 to 30 dm. (8 to 12 ieet) high. It is 
grown in many parts of Mexico and is seen in yards and gaxdens. I 
saw shrubs at (riiaymas, in the Sierra Madre, at BolahoSj etc. My 
specimens came from Bolanos, September, 1897 (Jleib. No. 3097). 

Mr. llemsloy, in the liiologia Oentrali-Ainericaua, states that in 
Mexico the species is “cultivated and wild, probably indigenous in 
America.” In the National Eterbariiim ato have only three other 
species, and these all cultivated. They are the following: 

Palmer’s No. 19, from the State of Jalisco. 

Palmer’s No. 110, from the Btate of Goahiiila. 

Charles K. Dodge’s No. 70, from near Monterey. 

At Bolafios and other places the nnrleaiicd cotton is gathered and 
sold in the little stores. The Avomen buy tins, chmii out the seeds, and 
spin it into thread. 

For tliis purpose they use a rude spinner (IM. LllI), consisting of an 
upright shaft or spindle 2.5 dm. (10 inches) long and less than 6 mm. 
(4 inch) in diameter, somewhat tapering toward the top. This spindle 
is usually matle from an old Indian arrow, and my specimen api>ears 
to be of Brazil wood. Near the bottom of the spindle is a circular 
disk or whorl 3.8 cm. (!.] inches) in diameter, ma<le of some heaA^?’wood 
(in my specimen said to beironwood), somoAvhat rounded below. 

The thi'oad is made in this manner: An oi dinary clay bowl 12.5 cm. 
(6 inches) in diameter is held in the lap. The thread is begun by fast¬ 
ening a i)iece of the cotton to the middle of the spindle. Tlio spindle 
is then revolved rapidly in the bowl Arith the right hand, Avhile the 
cotton is “ fed ’’ or supplied with the left liand. As the thread lengthens 
it is wound around the spindle and the work of siiinuing continued. 
The women becoim^ very exx)ert in sx>inning ami ii is A^ery interesting 
to watch them. 

Specimens Avere ol)iaine<l as I’oIIonas: 

EB No.rd. Abowl in whii'li the HXjiauc'r ia tAvlrliMl. 

EB No. 55. The cotton apinuor called “trompa." 

EB No. 50. Tho tlirciul and raw cotton. 

EB No. 57. Tho cotton A\'ith .soedb :ia aulil lu the aloios. 

EB No. 68. Tho cotton holla. 

Herb. No. 3697. Tho cotton ]>Iuufc. 

Bxplanatiuk Off Plmb LUI.—siiiiiiicr with thfailaUaUiml, i\\i 2,<‘loi«n‘<rtlon) Jig. 
3, bowl for holding tho twl«tor; tig. 4, <oU«nholl>, Hgi S,C iwits ot JJixirholc nirowo uBi*djn icpolr. 
tag the cotton spinner, 

CTTCtTRBnfACllAII. 


LuSFa oylindrlca (L.) Room. EsTnoFAJOe. 

The vegetable sponge AA’^as scon only in cultivation, where it grows as 
a tall vine. The ituit is about 3 dm. (12 inches) long, and the bright 
yellow flowers are nearly 10 cm. (4 inches) wide. 

The x>Iant is sometimes cultivated for the sponge-like tissue of the 
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fruit, wliicli is left lejuly tor use as u sijonue by tbo natural breaking 
away of tlie epuleriiiis. 

Tlie following uuiterial illimtrates this plant: 

Iferl). J^o. 1(58U, flowers, leaves, ote. (Ell No. 82, the mature fruit 
showing the in Lei ioi liber beneath the broken epideruiis.) 

BaUSH AND BROOM PLANTS. 

IMany cuiious brushes and brooms are met with. Eii the aeeompany- 
ing illustrations some of these are showm. Those made of agave leaves 
and fiber (PI. LN”!), used for the hair ami for scouring and whitewash¬ 
ing, are spoken ot*ou iiages 24S, 241). Fly brushes are made from palm 
leaves (Pi. LTV, fig. 1), one of which I obtained as a specimen. Brooms 
are also made of palm icuwes, being supplied w'ith bamboo handles. 
Other brooms are made out of the stems of various grasses, such as 
species of Stijyt and 2[nhleiiher<jia (PI. LIV, lig. 2). Tliese stems are 
0 to 10 dm. (fiO to 10 inches) long, and are tied together with strips of 
yucca leaves (PI. XXXVIII) called “isote.’’ 

I M‘I VNAII<l\ OI riAlKS. 

1*IAU niV —Fif;. 1 , A ll\ bin-iliinadt i j mu t 1 u> li i\i s ol .111 iiiidt hci iliul S.il).il Mlntli h^6i> tmn 
uiuu <ii> IIioAM st fo.isl, li, L’, .1 liioom itiadi litim llio tstoius ol i?us% i)rolwI)ly a Slip.i 
PjUAiXi L\ I —1 t(i l\iiis 111 liuibiiHlus lu.ulo jl()nl^Anona agav0 1 ( a\ i lig'j 0 

7 , s( oiiiiuv biiislu'mn tdo f 10111.117m<. ii., s,apAlmlL.il (tS'aZiailsp.) brush, itg 0 , .1 ivbisk ol 

glass 100th (IjiuaiiQua sji) 

GRAMINBAX:. 

Epicampes macioma Ikutli. 

“ Iluiz” (moaning “root”) is largely exported from Mexico, as well as 
extensively consumed at home. It is usually exported into the United 
States as “broom root;” it is also sometimes called Mexican broom 
root, Mexican wliisk, and soineiiiuos erroneously “ rice roots.” These 
roots are Itom grasses, chiefly Eji'munpes maoroKnt, sometimes called 
CnjpMitwa ntncUi. This is a jiativo of the high mountains of Mexico, 
reaching au altilude of 15,908 inelers (12,500 feet). It is largely dug in 
the States of Mexico, iMielioaean, (,iuoroiaro, and Puebla. The roots, 
in hlexieo, are chiefly used for making a rude brush or broom much 
esteemed and found for sale in all the large markets. I bought one 
of these in Uuadnlajara, which is about 15 cm. (6 inches) long and 
5 cm. (2 incliGsl in diameter. 

This mateiial has been largely imported into this country, both in a 
raw state, then duty free, and in a partially manufactured state, sub¬ 
ject to duty. Ill the latter condition it appears, under the name of 
rice root, in the Treasury report of 1878, and thence onward with inter¬ 
vals to 1891; but the amount is lumped with that of broom corn. As 
raw material it appears in 1884 and continues with intervals to the 
present date, as shown by the table below, assuming the name of 
“broom root” in 1893, The importation, which exceeded a value of 
^125,000 in 1880, appears to have fallen to nearly none iu the period 
from 1888 to 1893, Biiice then the average annual value has been 
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Hairbrushes made from Tampico Fiber. 
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Brushes made from several kinds of Fiber. 
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Plate LVl 
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Plate LVll, 



Hairbrush made from a Fruit of Cereus pecten-aboriginum Er^cm. 
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nearly $92,000, with a value ]>er Ion in 1897 of slOO.TS, nnd in 1898 of 
$162.84, tb(‘ avor:i8-(‘ value lor siv years heiu},^ aboul, xl78. 


[mporlnlioti J'roM of unummijmtui'&l hi'uom ioof Jor < Itctii i/cun,^ 


Tear. 


1 

1881. 

■t.UI7 
51,017 
123,020 
82,834 

160 

im, 967 




1880. 


1887. 


ismi. 


1893. 





Ainiiun) 


109, S72 

30, as I 

73 , 419 

in'* too 


' IToroijrn f'ommprcn and Navigation of llio lUiIted Stales Im tlie iesptpti\( jenrs. \ ]).ii1i.ii mini- 
Tnary oeeiira in volmno 2 of 1890, ii. 1157, 


" MALVACEAE. 

Sida acuta carplulfolia (L. i*.) Sclinin. 

Branches of a Sida tied together are commonly used all over the vest 
coast as a rude broom for sweeping yards, walks, etc. One which T saw 
at Acaponeta was made of 12 to 20 stems 15 dm. (5 fetd) long, bound 
together with strijis of palm leaves. 

My botanical specimens (]j7o. 3160) are composed of these stems. 


CACTAOEALJ. 

On the west coast the Indians gather the fruits of Crreiis pecten- 
aboriginmi, trim off the long yellow spines on one side, so that they 
may be grasped easily, and use them for hairbrushes (PI. LA’^IT). The 
accompanying figure (lig. 32), furnished mo by Mr. E. A. Cloldmau, 
shows one of the ti*ees. Another is shown in riato LVIIT. . Dr. 
Palmer tells me that he first observed these brnshi's in use among 
the Jhipagos Indians, but has since seen them in the houses of nmuy 
Indians and poor Mexicans in Sonora and Sinaloa. 

FENCE AND HEDGE PLANTS. 

Although barbed wire feueos are now becoming very common in 
western hlexico, there are hundreds of miles of the native foiujes and 
hedges still in use. 

EUPHORBIACBAE. 

Jatropha ourcas L. SAKnitK <iIUJ)0. 

Tills is one of the most conunon fence plants of the west coast. Tlie 
fences are made similarly to the Oaotus fences; but the branches are 
much smaller and must be tied together by some vine, the one com- 
monly used being the bejuco Colorado {Jfippoonifm sp.). These branches 
take root and xiroduce a groat mass of foliage. The leaves in size are 
out of all proportion to those grown on ordinary plants. One of them 
which I brought home measures 3,5 dm. (14 inches) broad on a petiole 
2.2 dm. (9 inches) long. 
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Jatropha platypliylla "Vrnoll Swc,ii (,u\po 

Tins nes, called by tb<‘ saiuo iiaiiic as tlic piccedinj', is .ilso used 
as a bedi'C plant. It >rah a laii*c ]>t*ItaU* liMt and an open inlloics- 
(eucc. W(* lia\o no spe* miens like it in the National Tleibaimm. 

CACTACEAE 

Cereub pecteu-aboii{,m«m Lnivflm 

The most luteiesliiii; ot the hcilges to the bot.inieal tiavelei aie tboso 
made ot the nieat eeieus {Oerem ])(< Un-ahorit/nnim) of western Mexico, 
\\hicli is perhaps tlu' real i>iant of the<actns family (Pis. LA''1I, LVlIl, 
and fig. 32). It otteii icaches 15 and 20 jneteis (‘la to 00 iect) in height, 
and sends up a multitiulo of long naked branolies. Tho branchGi3 aro 



3iju .iJ iihjuitiii-tihuii<nnii 


out off into lengths of 18 to .tO dm, (5 to t) feid) and tninsjihintcd into 
rows closely set togothoi, Un luing an almost iniixnu'ti able In eak nguimst 
all kinds of stoek. Those Iminehes iiiudly take root and glow slowly, 
rarely sending otf short side branches, and ulthnatoly flowmnng and 
fruiting near the loirs. The large fnuts ai'e ('over<»d with long j’ellow 
bristles set close against the trunk, and fuinish lieli granari»*s stored 
with many seeds tor the bnd.s. 

Dr. Palmer tells me that Cn'em llnithirl of northern Mexico is also 
used for fences. In central Mexico another of 1h<‘ columnar cacti, which 
they call “organos” (PJs. LIX, LX), is so used. This is (Jm'nis nuti'gi- 
natus DO. (?) 

Optmtia spp. 

Several species of Opmitia are grorm for boundary bedges. 
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CEREUS PECTEN-ABORIQINUM Engelm 
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Plate LIX 



ORGANO (CEREUS MARGINATUS DC. (?)), USED FOR FENCES NEAR THE ClTV OF MEXICO. 
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Plate LX 



CeREUS MARGINATUS DC (?))• USED FOR FENCES NEAR THE CiTY OF MEXICO 
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OTHER FAMILIES. 

Agave spi). 

The larjie pulijiu* sif'.ivcb arc i)laute(l in close lows, and Tom very 
ollbctual liedi;evS. 

Biomelia 

Bromelki ]}inyHhi (?) and ])erliai)S other species are used rorhedff(‘s, 
esi)ecially as boundary lines between estates. 

Eiythrina spp. 

Several species of Erythrina, such as hmata and E. JJahclli/onuLs^ 
are in common use for hedge fences. 

Fouqtueiia spinosa H. B. K. 

Fouyweria spinosa, so common about G-uaymas, is sometimes used as 
a hedge plant. 

VeiPesiiia pinyatifida Oav. 

Verbesina pinnatifida, which often grows to the lioight of 3 to 1 
meters (9 to 12 feet), is a common fence ])lant, either groM n alone or in 
connection with Jatropha atrcas. 

PLAITTS YTELDIira WOOD, 

Heowashlngtonia aonorae (Wats.) Eose.' 

At G-uaymas a few trees remain of the rare Neowaslmigtonia sovorac, 
but most of them have been out out and used as rafters for houses. It 
is said to bo a very durable wood. A considerable number of these 
trees are still to be seen at La Paz, Lower California. 

Balls sx). 

In the markets at Oolotlan rude shoo lasts, said to be made of willow, 
were for sale. (EB No. 23.) 

Guaiacoza coulteii A. Gray. nTTAYAC,w. 

Gnayacan is one of the commonest and most useful woods about 
Guayamas. It is extremely hard and makes a fine firewood, yielding a 
greot amount of heat. 'When burnt it gives off a strong, disagroenble, 
resinous odor which ])revents its use as a house wood. It is much used 
on the Sonoran Ttailroad as a firewood for engines. It is used in many 
ways, especially where great strength is ro<iuired, as in the making of 
cogwheels, etc. ^Vccording to Dr. Pahnor it has certain medicinal 
properties. 

Hlppooratea sp. Bit.Tr(’o colouapo. 

The bejuco Colorado is a very useful vine employed all along the west 
coast in the place of ropes, nails, etc. "When green it is very pliable 
and can readily be tied into all kinds of knots, but when dry it bocomovS 
fixed and strong (PI, LXI, fig. 1). It is employed in fastening together 
the framework of huts or in tying down the roofs. In fence building 
it is employed to bind the various upright pieces together. It also 
takes the ifiaco of the ordinary rope clothesline. One of these olothos- 
lines which I measured was IS meters (GO feet) long and showed little 

’ U'^nahiufftonia xofiorae WatH. Broo. Am. Aoacl. 24:79. 188i^. 



or no vailiition ill llnoimhoiil ils lenutli. Tliis i>iows 

ill tlie ibodiilK of llio dion,i Madio, A\lieio the peojile Iroiii tlio coast 
f;() lo oliidin i( s\lioii noodi'cl in dieii .siniplo iiMhisIrics. Ileieitvmsl 
Ibuiul lh(‘ ]»laut and ('(‘ikHdctt lioLiiiical speeinuMis ot it, tliscovcrinj? to 
iny Mil pi iso llud it is u(‘W io scionoo. 

Gnazimia iiliiulolia Lam (rirv^ v( vs 

Tu tlio oolleotioii is a l.idlo said to bo made from ‘‘ suayaoan,” a mime 
also applied (o tlio "wmid <d’ uliniJoHa (1*1. LXI). Tlds wood 

is mitoh oinp]o}od m niakiii^if small arfielos of everyday use. Tliis 
ladli‘ lias a loiind Ixml bom. (3| imihes)in diamotci*and 2.5 cm. (1 inch) 
deoiiatilii' lowest ]>oint, and a handle nearly 1 dm. (id inehes) long. 
It is ty])ieal of the ladles ^\liioh in many of the interior parts take the 
plaoo of ordinaly spooms or any ollu‘r similar table utensil. Knives 
and forks are never semi ontsido of cities and towns. 

()Uo(*olate sticks made iVoin Aladrofio wood {Arbyliis s]).) arc very 
coninioii. (Mli No. (it). Ladle said to be niad<‘ tVoin umiyaoan,” the 
wood of fhumiiiia idntiJoliH.) 


Raiidia sp. I‘iii !0 ( i on u v. 

Shoe pe£>sas used at A<*a])ono{a aiemade from the wood of a species 
of Uandia; this is a small bush. (ML No. 1, ])ei>s bought at Aea- 
poneta.) 

MISCELLANEOUS USEEUL PLANTS. 

360=101 a fl&lulosa (11 (i bo^t) Pritz. Auktp. 

Tli<‘ liliaceous genus nossei’n, though usually consUlored nionolyinc, 
imi.> really be coinjiosed of several species. One of these, probably 
J>. Jiitfnlohti, is \ ery eoiuiiion on the foothills oii the west coast, reaching 
nj) to 2,500 feet altitude. Jt li.as very pretty red lloweis and is quite a 
favorite uith the <*onnl ry pi'ople, who often use it to decorate the altars 
in their ehurelies, etc. Their (‘urriiigs are soimdiini^s ]>al1erned after it. 

Other wild llowers are gatheri’d to eo^er arches wliieli an* placed 
ovm’ the dooruays of the (‘liurehes. Among ])lants so used which 
I reeogni/(‘d are JhiiariH and liividu. The oluirches 

of the Oora Indians are the most gloomy houses one can imagine. 
They aie usually made of nide stones, with a lilllng of nmd, and are 
witlmut windows. The niofs aiv tluitidied uitli mountain gims 
oamjx'it sii.l laid upon bamboo stonm. This roof often extends forward 
several feet ovi'r tin* front entrance. ller<‘are found several ehiircL 
bells uhi(*h are bung by means of vines (probably llippoeraieti sp.) 
The bells ha^'e no clapper, and are reached by a ladder and tlien rung 
by being struck with a stone or some other solid object. 

Even the Spanish bull fight has some botanical interest. The wreath 
with which the victor is decorated is made of branches of trees with 
bright, shining leaves. 1 obtained specimens from one at Guaymas, 
which was made of loaves from an undetermined tree. 



Wooden Articles. 


Contr Nat Hpib Vol V 


Plate LX \. 
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The note may be tlirowii in here that although inoie of ihe naineH of 
Mexican towns have a relijiious derivation than any other, yot a great 
many towns and hamlets, especially of the smaller ones, are named for 
plants. Among the first <dass one finds such names as Jesns IVIaria, 
Pedro Paulo, Concopision, and hundreds of names with the prefixes 
‘‘San’’ and “Santa.” The following places named for plants were along 
my route: “Oolomas,” named for a little Arum-like plant of the neigh- 
boihood; “Tamarindo,” named for Tamarindim /nd/ca, a widely intro¬ 
duced and highly iirized tree; “Aguaeoto,” named for the Avell-known 
fruit of the same name, Pomia gratmum; “Palmareta,” named fora 
small imlm (Sabal) of that region; “Mesrpiitic,” named for a Prosoihs. 
Other such names for towns of this region are “Blanches’’ [Hyrnonma 
oram/'(>li((), “Oeote” (Pinus), and San Prancisco Mes<iuital. 

Acaoia spadicigeia Chiim. ficlile«ht. 

Among the decorations used by the Cora Indians to ornament their 
ipiivers arc the large thorns of Aeaein spadtoigera. 

These thorns are cut into lengths of cm. (1 inch) or more and fast¬ 
ened by means of agave strings into great clusters of 50 or so. kly 
specimen (EB Ko, 73) came from one of these clusters. 

Huia ciepitans L. Haba. 

This is a large tree belonging to the order Euxihorbiaoeae. The Mexi¬ 
cans use its sap to poison or stun fish so that they may be more easily 
caught. A series of Vs, one above the other, are cut witli a machete on 
the side of a tree. The sap oozes out from the wounds, runs down to the 
apex of I he V and joins with tlie contents of the one below, and so on 
througli the series, the entire contents being caught in an earthen ves¬ 
sel iilaced at the base of the tree. One rarely sees a tree without 
tlieso V-sha])ed scars. 

South American Tudians also use the sap of this for killing fish. 

This tree is known under a great many names, among which are the 
tjie following; In the Keiniblio of Colombia, “I’agnapiin,” “acupa,” 
and “bibillo;” in Guiana, “soliinan;” among certain South American 
Indians, “sablier;” in Panama, “javilla;’’ in Cuatomala, “totoreta;” at 
San Ignacio, “i)einta” and “habilla.” It is also called “monkey’s din¬ 
ner bell’’ and tbo “ sandbox tiw.” tn the State of Sinaloa, on the west 
coast of jVlexico, wdiere I saw the tree, it is called “baba’’ or “hava,” 
and in other idiicos in ^Mexico “quahtlatlatziiu’’ Here it is planted 
along the roadvsicles, often in long rows beside the fences. Occasionally 
trees were seen in out-of-the-way canyons, appearing as if native; but 
this part of Mexico has so long been inhabited that seeds may readily 
have been carried from cultivated trees of the neighboring region. 
Cactaoeae. 

Considerable has been written of a more or loss fanciful character 
regarding i>lant worship among the Mexican Indians. While I obtained 
no special information along This line, I succeeded in obtaining speci¬ 
mens which have enabled me to identify accurately some of the plants 
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Teportod to bo iised foi tliia ])nrposo. Lumlioltz, the Mexican triivoler, 
sayH that “ all tbe sm.ill cacti are legarded with sai)eristitious reverence 
by the Tiirabiimari 11 ndiauH |. They have ditleient properties, the most 
pronounced ol* them being to drive od' wizards, robbeis, and Apaches, 
and to wardoli' diseases.’’ They are generii'ally called “hikora,” liikora 
suuama” being AreoGWiitih and ‘Uiikora wananii,’’ Loplw- 

phom wilUanisii. In the high Sieira Madre in the Territorio de T(*pic I 
collected specimens of one of these cacti which proves to be 'Mamillaria 
senilis (PI. LXII). It is a curious little Mamillaria covered with long 
while sxunos, whence the specific name. It has also been made the type 
of a new genus, Mamillopsis, by Dr. Weber, but as I have seen neither 
flower nor fruit I am not prepared to jjass on its generic position. My 
specimen is growing in the Botanical G-arden at Washington. This 
seems to be the ^^liil'ora rosapara^’ of which Lumholtz writes: “Kosa- 
para is a white and 8j[)iny liikora differing from the two already men¬ 
tioned. It must be touched with clean hands and only by people who 
are well baptized, for he is a good Christian, say tbe Christian Tara- 
humaris, and keeps a sharp eye upon the people around liini.” 

Mr. E. W. Nelson visited the Sierra Madre again in 1898, whore ho 
collected sjieeimens and furnished me with the following interesting 
note: 

Tho small liook-spmoil oactns glows on tho rocks in the pine foiest of tho Hioiia 
Ma<,li(» 0 f noi tlioru 1 )urango and southorn Chilmahna. It was found at l»etween 6,")00 
and 9,000 foot altitude. Tins is one of the s.iorod planis of the TOirahumni i Indians, 
and I was informed ihat tht» Indians who have had little inteicouiso with tho Mo\i- 
oans o.ni not ho induced to touch one of them. Tho spooimens I secured woio gath- 
01 ed by a T.ir.ihumari man liWng ou tho ranch whore T stoiipod. When I told the 
Tndi.ni to gathoi tho plants from tho top ol n great rook ho hesitated and only did it 
when I insisted upon his oompliance, Tn pulling the spooimon loose ho toio out 
another jihviit and hofoio ilosooiiding horaised tho fallen jdant and ioplacuig itsioots 
In xiosiiinn packed tho soil Aory caiofully about it. This liltlo incident illiistrales 
the respect in whieh ilieso people hold this plan!. 

NiootiLaua ruetloa L. Tauaco nn: MAcnoui. 

The tobacco used by tho Uora Indians is obtained from Nieofiam 
rii8tic((, which they call “tabaco do macuclii.” Jt is grown in the hot 
river valley near the little Indian liamlet of Han Blascito, Tepic. 
Ciescentia alata IT. H. K. 'riotoMATu. 

This is one of the mo.st interesting trees which was soon on the 
west coast of Mexico. It is iieculiar in fruit, flower, foliage, and habit. 
While tho genus belongs to the Bignoniaceae, the hai'd, indehiscent, 
gourddike fruit and the wingless seeds are opposed to our nsiuil ideas 
of this ordei. Tho large brownish flowers are borne on tho old wood, 
often on the largest branches, frequently even low down on the main 
trunk itself, and thus the fruits look as if they were glued on the sides 
of the tree. The leaves have a broad, winged petiole, tipped with 3 
small leaflets. The branches are usually erect, long, and whip-like. 

The trees ore very common along the coast, often occurring in small 
groves. 



Sacred cactus iMamillaria senilis Lodd i 
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Plate LXII. 
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Plate LXIII. 



Vessels made from Crescentia Fruits 








Conti Nat Herb Vol V 


Plate LXIV. 



Gourd used for a Water Vessel. 
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The fruit is used in many ways. Small drinkiiift cups are made by 
outtiiig oil' its lower part (PI. LXIII). They are most commonly used 
as a kind of flask for holding mescal. This is made simply by boring 
a small hole through, the base of the fruit the diameter of a lead i}eucil 
or a little larger The seeds and pulp are allowed to diy, but are not 
taken out. It is then filled with mescal, which they call “vino teco- 
mate.” It has a somewhat sweetish taste. One is told that it is much 
used by miners for lung trouble, but from the quantity which is used 
and its efl'ects one is inclined to believe that it is taken for other pur¬ 
poses. ^ 

These cups and flasks, while sometimes plain, usually have more or 
less carving upon them, which add much to the expense. 1 saw one 
fruit, which was elaborately wrought, that was valued at The 

carving is usually done before the outer shell becomes hard and dry. 

Seemann states that the fruit “ contains a pulp of a sourish-bitter 
taste, which is boiled with sugar in its native country, and taken 
against complaints of the chest.” Watson, on the strength of Dr. Pal¬ 
mer’s notes, says; “It is cultivated at Guaymas under the name of 
*azal,’ for shade and for the medical properties of the fruit, which is 
filled with waler and the liquid afterwards taken as a remedy for con¬ 
tusions and internal bruises.” 

Oresoentia a closely related species, has much larger fruits and 
these are used in many ways in making dishes, cnps, etc. 

Besides various botanical specimens of Creseentia alata, I obtained 
the following articles: EB No. 106, a drinking cup from Ooloinas made 
from a shell of a fruit. On one side has been cut the form of a scor¬ 
pion. (EB Nos. 100 and 107, mescal flasks.) 

Explavation or Plate LXIll —Pig 1, ilmting (up ma«lo Iroin tlie irnit of Cretaenha alata liga 
2,3, mestal flask's made from the samp 

Lagenaria sp. 

Besides the curious clay water jar, one may see many water vessels 
made out of gourds of various shapes and sizes. Almost every coun¬ 
tryman carries one of these on the horn of his saddle. The J'avorite 
one is about 4.6 dm. (1^ feet) long, with a constriction at the middle 
and the ends nearly equal. Other forms are also used (PI. LXIY), 
(EB No. 20.) 




THE PIANT COYERIHG OF OCRACOKE ISLAND; A STUDY 
IN THE ECOLOGY OF THE NORTH CAROLINA STRAND 
VEGETATION. 


By Thomas H. Kearney. Jr. 


IHTTRODTJCTION. 

In October, 1898, in the course of field work for the United States 
Department of Agriculture, the writer spent five days upon Ocraeoke 
Island, North Carolina. Owing to its limited size, it was possible, 
even in that short time, to explore somewhat thoix)ughly a consider¬ 
able part of the island. It Is to be regretted that visits were not 
made to the locality earlier in the season, so that the phonological 
development of the vegetation could be studied. However, as most 
of the characteristic plants of our southern Atlantic strand are rather 
late in maturing, it is probable that a better season for a single visit 
could not have been chosen. It was of course impossible to make 
any valuable observations upon fecundation and dissemination, 
important as these subjects are to the study of the geographical dis¬ 
tribution of plants. What is said here of Ocraeoke will doubtless 
apply, in a general way, to the other sandy reefs of the North C’aro- 
Hna coast. 

The object of this paper is a study of the ecology and geography of 
the vegetation of the island, the several divisions of the subject being 
presented in the following order: 

(1) Climate; (2) physiography; (3) geologyand soils; (4) the plant 
formations, their composition and irhysiognomy; (5) ecological forms— 
adaptations to environment; (0) anatomy; (7) phytogeographical 
affinities of the flora. 

The nomenclature used is mainly that followed in Britton and 
Brown’s Illustrated Flora of the Northem United States and Canada, 
but, in order that those who are interested in ecological woa*k and are 
not familiar with this nomenclature may find no difficulty in recognizing 
the species described, the names used iu the later works of Gray and of 
Chapman are quoted in parentheses. A fnll list of all plants collected 
or observed upon the island is appended, and here, again, familiar syno¬ 
nyms are cited in parentheses. A list of the works quoted, with their 
full titles, is given at the end of the paper. 

In the preparation of the anatomical portion of the paper, Mr. 
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THE PLANT COYERING OP OCRAOOKE ISLAND. 


Theodor Holm has rendered valuahle assistance, and he has kindly 
furnished the drawings for figni*oa Hos- 1 to 8,17, and 18. The other 
figures were drawn from nature l>y the author. 

CLIMATE. 

The following data have been obligingly furnished by the United 
Stales Weather Bureau. The observations were made at the llatteras 
Station, only a few miles northeast of Oeracoke. 

TBMPEBAT1JRE. 

■Readings were taken in the shade.^ The observations at llatteras 
cover a period of about twenty yeara. The avei'age number of days 
per annum with a temperature exceeding 6" C. (43° F.J is 305, while at 
Norfolk, Va., the number is only 295. The sum total of tompc'ratures 
above 6° C. during the year averages 3,749.4° 0. (0,749° F.), which 
is notably higher than the Norfolk figure of 3,359.4° C. (0,047.0° F.). 
The normal mean temperature during the six consecutive hottest weeks 
of summer is 25.9° 0. (78.6° F.), as compared with the sUghtly higher 
mean of 20.3° C. (79.3° F.) at Norfolk. 

The normal annual temperature is 16.3° 0. (61.4 F.), as <*ompared 
with 14.8° 0. (58.7° F.) at Capo Henry, Virginia, 16.0° C. (69.0° F.) at 
Norfolk, Va., and 17.2°^0. (03.0° F.) at Wilmington, N. C. 

The normal monthly temperatures are as follows: 



Degrees 0 

Degrees F. 


Degi'eos C. 

Degrees P. 


■Bl 

45.7 


S3.3 

77.0 



46.6 


23 3 

77.4 



no.l 


33.3 

73,7 


14.0 



18.0 

04.5 


19.1 


November. 

13.1 



S3 3 


Dopembor. 

9 0 

48.2 








The normal daily range of temi>erature for the whole year amounts 
to 6.3° C. (11.3° F.),as compared with 8.2° 0. (14.7° F.) atOapo Henry, 
8.8° 0, (15.8° F.) at Norfolk, and 9.0° C. (17.3° F.) at Wilmington, 
The normal daily ranges for each month are as follows: 



Degrees C. 

DegreeaF, 


7.0 

IS. 7 

February.... 

7.1 

13 8 

March.................... 

7.3 

13.8 


6.9 

13.6 

Hay.. 

6.4 

1L6 

June............_.... 

6.7 

10.8 



iDegiNKisO iDegroeaF. 


July. 

August...- 
September 
Ootober... 
November 
December. 


5.6 10.0 

6 1 9.8 

3.3 9.e 

6.r 10 .$ 

6.3 U.8 

7.1 1&6 


1 Consequently they do not represent the temperature to which most of the vege¬ 
tation is actually exposed, being subject to Insolation during the hours of sun¬ 
shine, They are chiefly valuable for purposes of comparison with other climates. 
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The absolute maximum temperature observed was 38.8° 0. (102° F.), 
as compared with 39.4° C. (103° F.) at Cape Henry, 38.8° 0. (102° F.) 
at Norfolk, and 39.4° C. (103° F.) at Wilmington. 

The absolute minimum temperature observed was—13.3° C. (8.0° F.), 
as compared with —15.0° C. (5.0° F.) at Caije Henry, —10.0° C. (2.0° 
F.) at Norfolk, and — 12.8° C. (9.0° F.) at Wilmington. 

The absolute monthly maxima and minima are as follows: 


Month. 

Maximum 

Minimum. 

Degrees C. 

Degrees F 

Degrees C 

Degrees F. 

January. 

2(1 1 

70 

—10 0 

U 


22 8 

73 

—11 7 

11 

March. a. 

20 4 

bo 

- 3 3 

26 

April.-. 

JO 0 

80 

- 0 0 

81 


83 0 

03 

0 1 

43 

June. 

38 8 

102 

12 8 

65 

July. 

87.2 

09 

10 1 

61 

August.' 

80 1 

or 

10 C 


September . 

33.0 

93 

10 0 

60 

October . 

32 2 

90 

5 0 

42 

November . 

20 1 

70 

— 2 

28 

December. 

22.8 

73 

-13 3 

8 


The average date of the latest killing frost in spring is February 
25, as compared with March 19 at Cape Heniy, March 26 at Norfolk, 
and March 15 at Wilmington. The latest recorded was April 6, as 
eoflipared with April 19 at Cape Henry, April 26 at Norfolk, and April 
20 at Wilmington. 

The average date of earliest killing frost in autumn is December 13, 
as compared with November 14 at Norfolk and Cape Henry and 
November 12 at Wilmington. The earliest killing frost recorded was 
on November 12, as compared with November 14 at Cape Ileniy, Octo¬ 
ber 15 at Norfolk, and October 13 at Wilmington. 

From the above data the temperature may be characterized as fol¬ 
lows: Warm, but not excessive, with a considerable sum total of 
effective temperatures during the growdug season, and usually mild 
temperatures during the very bi-ief dormant period. The normal 
temperature is at least 6.5° C. above freezing point during every 
month of the year. The normal amount of daily variation of tem¬ 
perature is, according to the season, from 5° to 7° C., a relatively 
very small range. The period between the average dates of the 
earliest killing frost in autumn and of the latest in spring, which may 
be taken as very roughly coinciding with the dormant period of most 
of the vegetation, covers only seventy-four days. 





















264 THE PLANT COVERING OF OCRACOKE ISLAND. 

SUNSHINE. 

The ohservalions cover a poiHocl of nearly thirty years. N'ormal 
annual sunshine,’ stated in percentages of possible sunshine, 54, as 
compared vith 52 at Capo Henry, 51 at Norfolk, and 62 at AVilming- 
ton. The monthly peivcntages are as follows: 


Muntli. 

Per 

cent. 

Montb. 

Per 

cent. 


40 


50 


47 

June_......__ 

m 


52 


55 


55 

August____ 

52 




Montb. 

Per 

cent. 

September. 

60 

October...,. 

58 

November . 

54 


58 


Normal annual sunshine, stated in hours, 2,302.2, as compared with 
2,314.6 at Cape llenry, 2,270.1 at Norfolk, and 2,312.7 at Wilmington. 
The normal monthly number of honi*s of sunshine are: 


Month. 

Horn’s. 

January . 

144.7 

Pebrnary. 

143.7 

March. 

198 4 


216.0 






j May.................... 

266.2 

June ... 

238 0 

July. 

243.1 

Angust. 

216,0 


Month. 

Hours. 

September. 

208.8 

203.0 

October. 

November.... 

107.4 

160.6 

December .. 



These records yield the result that the normal annual percentage 
of sunshine is low compared with that in much of tlie territory of the 
United States, especially west of the Mississippi River; but it is not 
much less than that prevailing in other parts of the Southeastern 
States, while it exceeds the percentages given for the northern portion 
of the Atlantic slope. 

ATHOSPHEBIC HUMIDITY. 

This is stated in percentages of possible saturation, which of course 
varies at different seasons with the temperature, etc. Annual (for a 
period of seven years), 81.4 as compared with 74 at Cape Henry, and 73 
{during nine years) at Norfolk and Wilmington. Monthly, as Allows: 


Month. 

Per 

cent. 

Month. 

Per 

cent. 

Month. 

Per 

cent. 

Jannary ..._..... 

84 

May _, .. 

82 


81 

Pebrnary_...._ 

81 

•Tune__ 

88 


at 

March... 

79 

July_ _ — 

83 


79 

April.. 

80 

August__ _ 

82 





1 





The annual percentage thus shown is greater than tliat recorded 
for any other station in the United States, excepting those in the 

*These figures only approadmate the real values. They are derived from statis¬ 
tics of oloudiueas. 
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Puget Sound region, and even there the excess over the Hatteras 
figure is not great. Moreover, this humidity is distributed throughout 
the months of the year with remarkable uniformit}*, the variation 
between any two months amounting to not more than 5 per cent. 

PBECIPITATION. 

This is stated in centimeters and inches. Annual, 150.4 centimeters 
(GG.41 inches), as compared with 125.0 centimeters (52.34 inches) at 
Cape Henry, 125.0 centimeters (52.1 inches) at Norfolk, and 130.4 
centimeters (54.34 inches) at Wilmington. Monthlj^ as follow.s: 


Month. « 

Cen¬ 

time¬ 

ters. 

1^3 

Month. 

Cen¬ 

time¬ 

ters. 

Inch¬ 

es. 

Month. 

Cen- 

time- 

teis 

Inch¬ 

es. 


14.3 

3.91 


11.0 

4 GO 


1.') 4 

6 44 


10.7 

4.47 


10.9 

4 57 

October.. 

14 8 

0 17 


14.8 

Q.10 


13 4 

6.13 

November. 

13 4 

5 13 


11. .1 

4.73 


16 3 

6 3.3 

December. 

13 1 












The average annual number of rainy days is 123.8, as compared 
with 125 at Cape Hemy, 131.3 at Norfolk, and 128.8 at Wilmington. 
The average mouthl 3 '‘ number of rainy days is as follows: 


Month. 


Janaary . 
Pehruary 
March ... 
April. 


Days. 

Month. 

Days. 

Month. 

Days. 

13 9 


10.0 


13.7 

10.3 


9.6 


7.6 

11.9 


10. S 


mm 

8.4 


10.3 


9.3 







At Hatteras the imecipitation consists almost entirelj" of rain. Rain¬ 
bearing stonns usually approach f I’om a westerlj^ direction. Winter and 
spring rains are usually of light intensity and long duration, while 
those of the summer and fall are more often brief and torrential in 
character. 

The results viewed comparativety are as follows: Tlie normal 
annual rainfall is remarkably heavy, exceeding that at the nearest 
station, Wilmington, by 30 centimeters. Only on the coast of Wash¬ 
ington and Oregon does the total rainfall within the limits of the 
United States notably exceed that of Hatteras. The normal varia¬ 
tion between the month of least and .that of greatest rainfall does 
not exceed 5 centimeters, so that in ordinary seasons periods of 
drought do not occur. The heaviest rainfall occurs in the months from 
July to October. The average number of rainy days is large, about 
one-third of the days of the year, and is distributed with relatively 
great uniformity, varying from 6.7 days in the month of least to 15.9 
in the month of greatest number of rainy days. 

Of dewfall no statistics could be obtained. 
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WIN’D. 

The average annual inaxinmin velocity of the wiml is 21.4 kilome¬ 
ters (13.3 miles) per hour, as compared with 23.2 kilometers at Cape 
Ileniy, 15.1 at Norfolk, and 15.4 at Wilmington. The average monthly 
maximum velocities, stated in kilometers and miles, are as follows: 


Month. 

Kilo¬ 

me¬ 

ters 

Miles 

Month. 

Kilo¬ 

me¬ 

ters. 

Miles 

Month. 

Kilo 

me¬ 

ters 

Miles 


23.0 

15. B 


20.3 

12 6 

September_ 

17.2 

10.7 


24.6 

16 2 


21.3 

18.2 

Octohei*. 

18.4 

11.4 


25.2 

16 6 


18.6 

11.6 

November. 

19.8 

12.3 



13 0 


19.7 

12.2 

December._ 

24.0 

14.9 











In regard to direction, the winds of midwinter are usually from the 
north, while those of midsummer are usually from a little west of 
south. 

As thus shown, the average velocity of the wind is considerable, and 
the amount of its variation from mouth to month is remarkably slight. 
The highest average of course prevails in winter and early spring. In 
midwinter, when the winds are nomally strongest and therefore most 
affect the perennial, especially the woody vegetation, their prevailing 
direction is almost due south (from the north), hence, in the ease of 
Oeracoke, from the mainland. 

In regard to temperature, rainfall, and atmospheric humidity the 
climate of Oeracoke and Hattoras is suitable for a vigorous forest 
growth. But the exposure to strong winds, and the peculiar soil con¬ 
ditions, neutralize these favorable factors and give it a typical strand 
vegetation, which much resembles that of deserts. In the neighbor¬ 
hood of Norfolk and of Wilmington, where conditions of temperature 
and of humidity are really somewhat less suitable than at Ilatteriis to 
the most luxuriant development of plants, the virgin gro>vlh is almost 
everywhere deuse forest, because there tho inimical conditions are 
absent. 

PHYSIOGEAPHY. 

Oeracoke Island is part of that long chain of narrow sand reefs 
which fringes the southern Atlantic Coast of the United States, and 
which forms the eastern barrier to a series of almost laud-looked bays 
and sounds. Oeracoke lies in longitude 76° west and latitude 35° 10' 
north, and is therefore somewhat south of the center of the North 
Carolina coast. It is separated from Ilatteras Eeef by the 0.8 kilo¬ 
meter (one-half mile) wide strait known as Hatteras Inlet, and from 
Portsmouth, the next island below, by Oeracoke Inlet, 3 kilometei*s 
(nearly 2 miles) wide. Oeracoke itself is about 26 kilometers (16 
miles) in length, and extends fram that great bulge of the coast line 
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known as Cape Ilatteras, in a southwesterly direction. The island’s 
greatest ^vidth near its lower end falls short of 3 kilometers; the aver¬ 
age Avidth is only ] kilometer, Avhile .in places it is even narrower. 
Outside rolls the Atlantic, while between island and mainland stretch 
the Avatere of Pamlico Sound, here from 30 to 45 kilometers (18 to 27 
miles) wide. Pamlico differs from the shallower Albemarle Sound to 
the north in the impoi*tant respect that its Avater is always salt, while 
Albemarle is normally fresh. 

Near the southwestern extremity of the island a broad expanse of 
tidal flat separates the higher land of the village of Oeracoke from 
the Atlantic beach. One and one-half kilometers or so toward the 
northeast this lagoon disappears, and dry land extends from the flat 
sandy beach *and the salt mai*shes A^hich border the Sound to the 
dunes which front the ocean. Into these marshes penetrate tiuy 
creeks, whose ramifications cut the lower part of the island in all 
directions. Almost the whole area is divided between sand strand 
and tidal marah. Much of it is only 1 meter or less above normal 
high tide and subject to overflow when strong easterly gales are blow¬ 
ing, or Avhen stiff breezes from the opposite q^uarter mass the Abaters 
of Pamlico Sound against the western shore of the island. The high¬ 
est land on Oeracoke is represented by sand dunes often 3, sometimes 
8 inetera high. These are usually regular in form and fairly well 
fixed by the vegetation. Those that abut upon the outer beach or 
rise amid the mud flats are- particularly regular and dome-shaped. 

GEOLOGY AND SOILS. 

Of the geology of Oeracoke and its neighbor Hatteras, we have 
comparatively little knoAvledge. Shaler^ has advanced the theory* 
that these reefs were built up from the detritus which resulted from 
the glacial excavation of Delaware and Chesapeake bays. Kerr^ 
describes Ilatteras as a “sort of delta.” “The action,” he says, “of 
the tides and ocean currents, the Gulf stream and Arctic current 
meeting at this point, accumulates upon Ilatteras the river silt which 
reaches the sea by Avay of the Chesapeake as Avell as that of the rivers 
Avhich discharge their burdens thi'ough the inlets about this point and 
southAA'-ard. * * * Ilatteras is not a modern phenomenon. It is 
at least as old as the Cretaceous; the Quaternary as well as the Ter¬ 
tiary of this coast region of North Carolina are laid doAira upon an 
eroded surface of Cretaceous rock.” Prom measurements elsewliere 
made, the probable depth beneath the surface of the Cretaceous for¬ 
mation on Hatteras and Oeracoke Avould be somewhere between 200 
and 300 meters. 1 am not aware that borings of any considerable depth 

’Proc. Boat. Soo. Nat Hist., vol. 14, pp. 110 to 121, 1872. 

®Bul. Wash. PhiL Soc., vol. 6, pp. 28 to 80. 1884. 
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have been made upon these islands.^ Kerr further states that “thereof 
is increasing in continuity and bi*eadth.” But this is not the gen¬ 
eral opinion, for it is said that there is to-day water of considerable 
depth where houses stood upon Ocraeoke within the memory of living 
men, and it is stated'^ that “a fine fig orchard and many peach trees, 
with a fine potato patch and garden,” occupied earlier what is now 
Hatteras Inlet. That the present tendency of this whole coast line is 
one of subsidence can hardly be disputed. 

Beneath the superficial Recent deposits of dune sands and salt- 
marsh silt which cover the greater part of the island lie the sands 
and claj^s of the Columbia formation, which extend to a considerable 
but unascertained depth. This and the Recent accumulations are 
the only geological formations of this part of the coastal plain which 
need be considered in relation to the existing plant cov'ering. 

Excepting the areas occupied by crooks and salt marsh, the soil of 
Ocraeoke is a fine white marine sand, almost everywhere devoid of 
any considerable admixture of humus. Only in the live-oak groves 
is there enough vegetable matter present to give the sand a gray 
color. There is doubtless some quantity of calcium carbonate in the 
soil, owing to the presence of small particles of shells washed np by 
the waves and scattered by the wind.^ 

As much of the island is subject to occasional inundation and to 
the deposition of spray by the winds, the soil content of sodium chlo- 
rid must be considerably gi’eater at times than in ordinary inland soils."* 
There is no lack of moisture in this sandy substratum. Even in the 
driest looking beaeli sand, water usually stands at a depth of only 16 
to 30 centimeters (6 to 12 inches) from the surface. The superficial 
layer of the sand acquires a great amount of heat on sunny days and 
becomes thoroughly desiccated, in which condition it is subject to 
being blown about by the wind, its degree of coherency depending 
upon the character of the vegetation. At night, however, sand gives 
up its heat rapidly and absorbs much dew, if conditions ai'e favorable.''* 

The soil of the salt marsh, which appears to be usually a thin sheet 

’ The succession of strata in the North Carolina coastal plain, where exposed 
in the valleys of the Neuse and Cape Fear rivers, is given as follows, beginning 
with the oldest; 

(1) Potomac gravel, sands, and clays. 

(S) Cretaceous sands and days. 

(S) Tertiary (Eocene and Miocene) marls and days. 

<4) Lafayette (yellowish and brownish sands and loams). 

(.I) Columbia sands, gravels, and days. 

* W. L. Welch, Bnl. Essex Inst., vol. 17, pp. 37 to 42. 1886. 

^According to Contejean (C^gr. Bot.), the proportion of calcium carbonate 
thus snppUeddo the-stran^sofia is indgnificaat except’near the wave limit, the 
partides being soon dissolved by the carbon dioxide contained in rain water and 
tiieu washed down through the readily permeable soil. 

<Sea water contains from 2.7 to 8.2 per cent of NaCl. 

*Warming, Lehrbnch, p. 66. 
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of fine, biwii silt overlying a stiff, bluish clay, contains organic mat¬ 
ter ill considerable quantity and is therefore capable of supporting a 
denser plant growth than is found upon the sands. It is of course 
saturated with salt or brackish water. 

There is no outcrop of any kind of rock on the island. 

THE PLAHT POEMATIOHS, THEIR COMPOSITIOir AHD PHYSIOG- 

mm. 

The various assemblages of species and individuals which make up 
the plant covering of Oeracoke Island may be classified as follows: ^ 

I. Sand-strand vegetation. 

1. Treeless (qpen). 

(а) Beach formation: Croton-Physalis aasociat on. 

(б) Dune formation: ^ Uniola-Yucca association. 

3. Evergreen trees and shrubs. 

(a) Tree formation: Quercus virginiana association. 

(b) Thicket formation: Bex vomitoria association. 

II. Salt-marsh vegetation. 

1. Creek-marsh (closed) formation. 

(a) Spartina stricta association. 

(b) Juncus roemerianns association. 

2. Dune-marsh formation. Lippia-Monniera association. 

3. Tidal flat (open) formation: Sesnvlum-Tissa association. 

III. Pastures and rnderal plants. 

IV. Cultivated plants. 

It ih uot to bo supposed that the several groups are always or even 
commonly sharply defined. On the contrary the transition from one 
to another is almost always gradual, so that portions of the plant 
covering are difficult to classify. Nevertheless, the formations and 
associations are distinct features of the landscai3e, easily recognizable 
by any observer. 

’ It has seemed best to use the word “formationin the same sense as employed 
by the German and most other plant geOj^rapberB—i. e,, to designate the 
larger assemblages. For more restricted gi-oups, whether composed of one or 
many species, the term “ association ” is to be preferred. The nearly e xnivalent 
German word “ Verein” is used as a translation of the Danish “Samfund” in 
one of the most important works on the subject (Warming, Lebrbuch) for the 
larger assemblages or formations; but, in the want of a better English word it has 
been thought expedient to employ‘•association’’for the more restricted assem¬ 
blages, which arepeonliar toeach biogeographical area. While the formations are 
purely ecological elements which recur in the strand vegetation of other r^ons, 
being for the most part closely dependent upon topographical features, the asso¬ 
ciations are often quite local; and owe much of their character to the particular 
groups of species which compose them. 

^It is not possible to distinguish here several dune formations, such as occur, 
for example, on the coast of Virginia. 
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SAND-STRAND VEGETATION, 

TREELESS, OPEN FORMATIONS. 

EEAPH FORMATION. 

This formation occurs along Pamlico Sound, occupying the flat or 
gently sloping sandy beach, especially toward the lower end of the 
island. The species are almost all herbaceous and usually form an 
open vegetation, leaving much of the soil uncovered. The most 
abundant is Croton maritimus, which sometimes grows rather closely, 
excluding other species. By reason of its silvery-gray color, due to a 
close, stellate, scale-like pubescence, it is one of the most conspicuous 
plants of the island. It is usually stout and often much-branched. 
Another noteworthy plant is Physalis viscosa, a perennial herb, with 
slender roots, sometimes 1.5 meters long, creeping near the surface of 
the sand, and sending up at intervals short leafy shoots. Its color 
varies from green to gray with the density of its covering of branched 
hairs. An interesting feature of this formation is the oceurrenee in 
places of diminutive thickets only 1 to 3 decimeters high, composed 
chiefly of Ilex vomiioria (I. cassine ot authors), Zanthoxylon clava- 
herculiSj Juniperus virginiana,withle&resonly of the spreading form, 
and Opuntia pes-corvi^ with its long spines. Among other species 
belonging to the beach formation, there are of annual herbs Eu- 
pliorhia polygonifoUa, Triplasis purpvjrea, a eanescent form of Sola- 
nwm nigrum, a large-fruited Xanthimi, and Salsoki kali, the last 
being the most abundant; of perennial herbs Teucrinm nashii, with 
slender stolons and white-tomentous lower loaf surface, Chhris 
petraea, with decumbent culms, rooting at the nodes, Panicum neu- 
mnthuni, and occasionally CaprioJa dactijlon {Cynotion clacfylon 
Pers,); of woody plants Euhus trivial is and Smilax occur 

here and there, with prickly stems trailing over the sand. 

DUNE FORMATION. 

Open dunes are occupied chiefly by the handsome soa oats, Unioln 
paniculata, the most characteristic strand plant of the Southea.storn 
States. The low, rounded dunes which rise fi’om a bare pebbly 
shingle on the ocean side of the island, and here and there in the 
midst of the tidal flats, support no other vegetation. The leafy 
shoots of this grass are produced in great abundance, but. flowering 
branches are much less numerous.^ MuTilenhergia jilipes is abundant 
on and among the dunes, its delicate purplish panicles, swajdng with 
the lightest breath of air, presenting a most beautiful appearance. 
It is almost the only cespitose plant of the island, and gi'ows in 
tufts that am sometimes 3 decimeters in diameter. Rather small 

^ In this respect the Uniola resembles AmmophUa urenaria, which takes its 
place farther north. 
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plants of Yucca gloriosa, with fleshy rootstocks often exposed by the 
shifting of the sands, are frequent on the lesser dunes. The single 
speeiineii of Yucca aloifolia observed was over 2 meters high, with 
stem branched several times above the ground. Both species have 
exceedingly hard and sharp spinoins leaf tips. On some of the higher 
dunes depauperate plants of the shrubby caroUneiisis, mostly 

only 3 to C decimeters high, associate with the Uniola. Of secondary 
importance in this association are two perennial grasses, Panicum 
amarum minus and Spartina patens {juncea); as well as a probably 
biennial thistle, Carduus spinosissimus {Cnirus liorridulus); and 
several other herbs, among them the white-sericeous Oenothera huini- 
fusa and Croton maritimus. 

EVERGREEN TREE AND SHRUB FORMATIONS. 

TREE FORMATION. 

Scattered over the island, but preferring the higher dunes which 
occupy its inner side, are small groves of live oak, Quercus virginiana 
{Q, virens), either in pure association or mixed with some other trees. 
The oaks are usually 6 to 9 meters high and 3 (rarely 7]) decimeters 
in diameter. Those on the northern edges of the gi’oves have trunks 
strongly inclined toward the south, and, as a consequence of tho denu¬ 
dation of the branches on the windwaixl side, the whole crown of 
foliage lies to leeward of the axis. One could not desire a better 
indication of the prevailing direction of strong winds in tho region.^ 
The branches, gnarled and twisted, are clad with numerous lichens, 
chiefly Usnea harbata, and with occasional small wisps of Spanish 
moss {Tillandsia tcsneoides), which evidently maintains but a precari¬ 
ous foothold on the trees of this wind-exposed island. 

Altogether the aspect of tho groves i.s rather weird and somber. 
Often associated with the oaks are small trees of Myrica cerifern, Zan~ 
ihoxijlim clava-hercidis and Ilex vom iioria, all of about 1 he same maxi¬ 
mum size (0 meters high and 2 deeimotors in diameter), and occasionally 
Juniperus inrginiana, which rarely attains a height of 9 meters and a 
diameter of 3 doeimetei's. Lianas arc sparingly represent ed by Sm ?7«.r 
bona-nox, Vitis aestivalis, and Ehiis radicans, all three species some¬ 
times attaining considerable size andclimbingto the ti*ee tops. The last 
is, however, usually of the creeping form, with the main stem under¬ 
ground. Tho herbaceous members of this association are*, in the 
smaller groves, chiefly plants characteristic of tho open strand, Chloris 

^All the specimens of live oak seen were apparently of considerable age. Seed¬ 
lings were few or none, and no acorns were observed. It is probable that instead 
of increasing, the oak is bei’e bolding its ground with difficulty. So highly are the 
trees valued as wind-breaks by the inhabitants that none are felled, all fuel being 
brought from the mainland. The rounded shrubby form of this plant, common 
elsewhere on the coast, was not observed on Ooraooke. 
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pefraea, Pliysalis viscosa, Diodia teres^ etc., and the difference in soil 
and light is not sufficiently groat to cause any apparent modification 
in the plants. In larger groves, where the light is more diffused and 
some humus collects, Opliaitienus seiarim ^ covers the ground with its 
creeping stems, associated with such normally shade-loving species 

Sanicida Aspleniiim platijneurun (^ 4 . ehe>ioides), UnioUt laxa 
{U. gracilis), Panicnm laxijioriun and two mo.sses, growing on the 
ground, Bryum argenteum and Rliyncliostegmm serndatum. 

THICKET FORMATION. 

Thickets of Ilex voniitoria, hy far the most abundant woody plant 
of Ocracoke Island, often cover the low dunes, especially near the 
inner side of the island. The plants are here usually 40 to 20 d(‘ci- 
meters high, with short, rigid, thorn-like branches, liglil-gray bark, 
thick evergreen leaves and hrighfi scarlet berries. The branches are 
often shaggy with lichens, notably Rnmalina moidagnei. ()c(*asion- 
ally the Ilex gives place to small, dense thickets of Myrioa caroUnen^ 
sis, sometimes meters high. This formation com‘sponds in a 
measure to the “Maquis” or “Garrigues” of the western Mediter¬ 
ranean region.-^ The herbaceous species that have established them¬ 
selves among these shrubs are chiefly such as are most ahundan<» on 
the beach and open dunes. Two thin-leaved, shade-loving herbs are 
occasional, Pariefarict debilis with weak, much-branched stems, and 
Melotliria penduki, with twining stems. 

SALT-MABSH VEGETATION. 

CREEK-MARSH FORMATION. 

Salt marshes fringe all the small creeks and ditches that inttu’seet 
the lower paiiof the island, and .sometimes cover broader tracts imme¬ 
diately hoislering the sound with a growth that is almost evmywhere 
dense and reed-like. Two rather sharply defined belts are distinguish¬ 
able along the larger creeks, an outer, covered chiefly with Spaiiina 
stricta, and an inner, where Jluicus roemenanus predominates. The 
latter alone occupies the small creeks and ditches which are fartlu^st 
from the beach. 

SPARTIlfA STBIOTA ASfaOOIATION. 

The Spartina prefers the edge of open water, where iti is in large 
part submerged at high tide. It has a light, yellow-green color dur¬ 
ing the gi-owing season, but is brown and discolored much of the year. 
The stems are usually about 0 decimeters high. Salicornia lierhauea, 
often bright red and conspicuous, grows rather abundantly with the 

‘ In southern Mississippi, also, I found this speofes growing only in the .shade of 
Quemis ‘Virginianti. 

»Ooinpar6 Griaebaoh, Veg. derErde, vol. 1, pp. 304, 33S, etc. 
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grass.^ Disiiclilis s})icata {D. marUima) usually accompanies this 
association, but is not of primary importance. 

JUNCUS ROEMERIANDS ASSOCIATION. 

The Juncus roemeriauus association oecui^ies much more ground 
than that of Spartina, and comprises a much larger number of species. 
It is best developed, on land that is merely wet a great part of the time, 
and covered with, at most, only a few eenlimoters of water at high 
tide. The Juncus is of a dark-green color, and usually reaches a 
height of about 1 meter, making a dense gi'owth of stiff, sharp- 
pointed stems and leaves. Among the secondary members of this 
association certain grass-like plants occur locally in some quantity. 
Notable are ClvietocliLoa itnherbis perennis, with weak, slender culms 
from short, knotted rootstocks, preferring the borders of the marsh, 
and Typlia latifolia, usually standing in water of some depth. Spar- 
tina patens {S. juncea) is occasional, the salt-marsh form being smaller 
and more slender than that which grows upon the sand strand. Pas- 
palum distichum and Disiichlis spicata&m also met with in more open 
places among the Juncus. 

Compositae, with mostly rather succulent leaves, are conspicuous, 
especially near the margin of this association. Aster tenuifolius, a 
slender rush-like perennial species whose few branches terminate in 
solitary, rather large heads with showy white rays, is less abundant 
than the related Aster suhulatus, a much-branched, often rather stout 
annual "with numerous inconspicuous heads. Solidago semper virens 
and Baecliaris halimifolia are most at home on Tihe edge of the Juncus 
gi*owth. Both are showy plants, the latter with bright white pappus, 
the former with a golden-yellow panicle. Borricliia frutescens, one of 
the most characteristic plants of the strand, prefers comparatively 
open spots where the ground is merely wet. It has a stout stem, 
usually 3 to G decimeters high, thick whitish leaves, and yellow sun- 
flower-like heads. Iva frutescens is the most abundant comijosite of 
the marshes, almost always associating with the Juncus. Two climb¬ 
ing plants, G-alactia voluhilis pilosa) and Vincetoxicumpaliistre,, 
Bi glabrous, narrow-leaved asclepiad, occur near the edges of the marsh, 
twining around the stems of the rushes and other plants. Atriplex 
hasfata is occasional in similar situations. Even Ilex vomitoria some¬ 
times strays into the marsh, growing among the Juncus as a low 
straggling shrub. ^ 

Somewhat different is the assemblage of species about the small 
pools that frequently interrupt the groAvth of Juncus roemeriauus. 

1 Likewise in southwestern France, Spartina striefa and Salicoryiia herbacen 
form the outermost association in soil that is submerged at high tide. (Conte- 
jean, Gfiogr. Bot., p. 56.) According to Warming (Lebrbuch, p. 807) Sctlicomia 
herbacea grows unmixed with other species as the outermost embryophytio vegeta¬ 
tion on the eastern shores of the North Sea. Spartina stneta does not range so 
far north in Europe. 

- 9 . 
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Thoir l)orders are the favorite habitat of a characteristic malvaceons 
plant, Kosieletzkija virginica^ Avhieh has rather thin, pnbeseent leaves 
and large roso-colored flowers. With it grow a species of Rnniox, 
Ijpomoea sagittata, Solidugo semj'tervirens^ Cladium effusum (a slont 
sedge witli sharply saw-edged leaves), Paiiiciim wttHeri, and, A’(‘ry 
conspicnonswliero it occurs, Andropogon glomerafus (A. macroiiriis). 
In the shallow water of these pools grows Monniera momdem {Her- 
pestis monniera H. B. K.) in its aquatic, partially submerged form 
witheiongated stems, as well as Ammannia Icoehnei, Pluchea cani- 
plborafa, and a species of Eleocharis. 

nrNE-MARSH FORMATION, 

A low, rather scanty vegetation covers limited areavS of woi sand 
which fringe the reed marsh, separating it from the diy strand, and 
also occurs here and there in depressions among the dunes. The 
mOvSt cliaracteristic species are the terrestrial form of Monniera man- 
?u‘emwith short internodes, tmdLijjpia iiodiflora, both having repent 
stems rooting at frequent intervals and leaves usually appressed to 
tlie ground. In the ease of Lipiiia, however, the leaves are sometimes 
nearly vertical in strong sunlight, giving the plant a peculiar apin^ar- 
anoe. Each of these species sometimes occupies small tracts to the 
exclusion of other vegetation. Tliey usually grow together, however, 
and in association with HydrocohjU umhellata, CenieTla asiafica, and 
Diodia virginia7ia, all small plants with creeping or prostrate steins. 
Among the dunes Liiipia and Ilerjiestis sometimes play a less iiniior- 
tant part, and an assemblage of sj)eclos, some of which are not nor¬ 
mally halophilous, covers the ground. Of these Juncus dirhoiomus, 
J. soirpoides, Scirpusamericdiim {8. pungens), Triglnchin -s/rnito, and 
Mikania neandens are more at home in saline soils, while Ludwigia 
niicrncmpa, L. edata^ Cijnortonum mitreola {Mifreolu peiiohda), and 
Dieliromemi coloratu {D. Jeneoceplmla) are eharact(‘r iilants of the 
fresh-water marshes of the region. Sucli commingling is pcMliajis to 
be explained by the fact that, these hollows among the diiiu's (l(‘rive 
thoir moisture largely from the rainfall, while, on the othi'r hand, 
spray-laden winds contribute a certain amount of salt to the soil. 

TIDAL FLAT POiaiATlON. 

This is an open formation, oecnpying the margins of the shallow 
lagoon at the lower end of th(‘ island, which is under waticr at flood 
tide. The soil is a mixture of silt and sand. A sparse growth of 
Sesitviuvi marifimum {S. penfandrnm), Tism marina {Lepigomnn 
scdimim), and Scivpiis americanns forms a characteristic association. 
Paspolum disticlmm, with prostrate culms, sometimes 2 meters long, 
rooting at the nodes, as well as scattered erect tufts of Fimhrifthjlis 
spadicea, were tlie only other siieeies observed in this formation. 
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PASTURE AND RUDERAL PLANTS. 

A considerable area towards the lower end of Ocracoke, especially 
in iuid near the village, is covered with a fine t.nrf composed almost 
entirely of Caiwioht (larfyhn, closely grazed by hoi^ses, cattle, and 
sheep. Here and there over these pastures are scattered groups of 
various weeds, notably Cassia occidenfalls, Sporoholus hidicns, and 
Solmmni carolinense, as well as a s])ecios of Xa'idhiam, Bidetis hipin- 
nafa, Ghenopodimi antlielminticam, Ambrosia artim/isiaefolia, T'er- 
basoum fliapsm, etc., all of which have undonbtedlj’-been imj)orted 
into the island by the agency of man. Occasionally, strays from the 
indigenous formations are met with here. Fleshy fungi are sparingly 
represented. 

• CULTIVATED PLANTS. 

As far as was ascertained, the only plants now cultivated upon the 
island are fig trees ( Ficus carica), which are planted about dwellings 
and freely mature their fruit in this mild climate. Small paper mul¬ 
berry trees {Broussonetia papyriferu) are established in door yards. 
According to a statement above quoted, peach trees and potatoes wore 
formerly grown. Attempts to cultivate garden vegetables are usually 
terminated by inroads of the sea during a gale, which leave the soil 
strongly impregnated with salt. 

ECOLOGIOAl FOEMS AND ADAPTATIONS TO ENVIEONMENT. 

In considering the physical environment of plants upon Ocracoke 
Island, and the various modifications of the vegetative organs whereby 
they are adapted to their medium, it is evident that many of the latter 
fall readily into two categories: (1) Adaptations protecting against the 
mechanical action of tho wind^ and the unstable nature of the soil; 
and (5) modifications that assist tho jdaiit to increase or conservo its 
supply of wafer. Sand-strand and salt-marsh species alike re(iuii*e 
both sorts of modifications, although the latter formal ion is less 
oxp<)H(‘d to wind and the shifl.ing of its substratum. Iloweviu', nof 
only the vegetation upon loose sand, hut that which covers the muddy 
bottom of the salt marshes, mustai'commodale itself to a more or h'ss 
incoherent and mobile soil. To tho first eafegovy are to be roforred 
most of the notewoi’thy life forms of the isUiiid, i. e., those in which 
the epharmonic peculiarities of structure (such as are due to the 
direct action of the physical environment) e.xtend to tho entire organ¬ 
ism. To the second belong chiefly modifications ofa particular organ, 
the leaf. 

‘The exposed position of the island, and its coiiaequent relative poverty in large 
woody growth, renders herbaceous vegetation here more than nsnally subject to 
the action of the wind. 



276 THE PLANT COVERING OF OCRACOKE ISLAND, 

ADAPTATIONS TO THE MECHANICAL ACTION OP THE WIND AND 
THE INSTABILITY OP THE SOIL. 

xV. notal)le oharacteristio of tlie vegetation is. the prevaloneo of low 
forms. Tall steins (more than 1 meter high) among herbaceous specie's 
which are not grass-like, are almost wanting. Often the stems creep 
above or below the surface of the ground and I'oot at intervals, 

Lipjpia no(liflo7'(i, Monniera monniera^ Capriola dactyhii, and Po.s- 
paliim ilisticluim have stems creeping upon the surface. These may 
be regarded as humble representatives of the Pes-caprae form, which 
is so characteristic of tropical strands,^ Species possessing creeping 
subterranean stems, from which arise subaerial leafy and flowering 
branches, are Faniciim amarvm minus and TJniola pamcidnia^ as well 
as many of the salt-marsh plants, notably Juncusroemenanus, Typlui 
lafifolia, and Spartina strida^ whose strong, creeping rhizomes form a 
dense sod in the loose mud. In Uniolapanirulafathe rootstock is stout 
and descends obliquely or almost vertically deep into the sand. 
PhysuUs viscosa has a long, slender, branching root, which creeps 
horizontally often a distance of a meter or more near the surface, and 
originates at intervals erect, leafy and flowering branches. Teiu'rhim 
nasliii possesses thickish stolons, which arise in the axils of the scale¬ 
like, lowest leaves. 

Other species growing on the sands have prostrate stem branches, 
which do not root after leaviAg the main axis. These may be long and 
trailing, as in the woody Biihiis trivialis, or short and radiating in all 
directions from the primary axis as in certain annuals, Dioclin ieres, D. 
virginiana, MoUuyo veriicillrtta, and Eupliorhia polycioiufolin^ as well 
as the biennial Oenothera humifusa. This radiant form,® as wo may 
term it, is not so abundant and characteristic hero as at otlier points 
along the Atlantic coast oC the United States. 

Tlie cespitose form is apparently not well adapted to conditions 
upon Oeracoke, for it is well developed only in Miihlenhergia fiHp(K. 

The shrubs and trees of the island sliow the (‘ffect of much t‘xposur(‘ 
to high wind in their short gnarled branches and in the often onc‘- 
sided position of their crown of foliage, the last peculiarity being 
especially noticeable in the live oak. Here, however, we have to do 
rather with the direct mechanical effect of the wind than with a x)ro“ 
tective modification. 

As further adaptations against the coast winds, whoso destructive¬ 
ness to tender vegetation must be greatly Increased by tlio quantity 
of sand they carry, should be cited the great development of mechan¬ 
ical tissue in the leaves of many species—e, g,, TJniola panicidafu, 
JwiciLS roemena?ius, Qu&rcus virginw/na —and the strong thickening 
of the outer cell walls of the epidermis, to which is due the hard pol- 

' Sohimper, Indo-Mal. Strand-flora, p. 78, 

*Sch,imper (Strand-flora, p. 81) describes this form as occurring in the East Indian 
strand vegetation. 



COLLECTION AND STORAGE OF WATER. 


277 


ishod .surface oxliibited by the larger grass-liko plants and by the 
evergroeii leaves of Qucrcus and Ilex. This last peculiarity is, how¬ 
ever, doubtless primaidly induced by the necessity for protection 
again.st loss of water. 

ADAPTATIONS FOB PROTECTING THE SUPPLY OP WATER. 

Strand plants upon Ocracoko Island, unlike deser+ planhs, ai‘e not to 
any noteworthy extent equipped with special apparatiu for collecting or 
for storing water, if we except the developuient of water-storage tissue 
in .several of the salt-marsh species. The obvious reason is the absence 
of a iioriod of drought, there being at all times a relatively high per¬ 
centage of wajier in tin* air and the soil. On the other baud, both 
mai’itimo and desert vegetations are characterized by certain pecul¬ 
iarities of structure, especially of the h'aves, which are usually 
denominated xerophytic, albeit these are less strikingly develoi)ed in 
strand plants than in those which inhabit desc'rts. Such common 
points of resemblance are, as is well known, duo to a common necessity 
for xjrotection against excessive loss of water by transpiration from 
th(‘ leaves, and this despite the abundant supply of water in the 
environment of strand plants. 

In the case of salt-marsh vegetation it is chiefly the presence of a com¬ 
paratively high ijereontage of sodium chlorid in the soil water which 
necessitates a xerophytic structure. Just how this salt reacts upon 
the life processes of plants and what the precise mode is by which 
plant b protect themselves against its iujurioub effects are much mooted 
quest ious.^ 

' Contejean (Qrogr.bot.,pp.71,94) holds that salt is harmful to most plants; that 
it is not indispensable even to strand plants, and that the latter are confined to an 
otherwise unfavorable habitat merely by tbeir inability to compete in the straggle 
for existence with the salt-shunning species of nonsaliue soils. That this view is 
only partially correct is suggested by the known tendency of halopliiloTxs (salt- 
loving) species to take up greater quantities of sodium chlorid, oven when gi’own 
in nonaalino soils, than do plants which are not haloi)hUou8. 

Schimper (Strand-flora, pp. So, 3(1) attributes to the accumulation of sodium chlo¬ 
rid in the green tissue an injurious effect upon assimilation, particularly upon the 
liroduotion of starch and sugar. More recently (Pflanzengeogr., p. lO(') he inodi- 
fii,eB this view, but sUll emphasizes the importance of a chemical action of the salt 
upon metabolism, the synthesis of proteids being the process chiefly affected. 

In order to reduce this deleterious action to a minimum, the accumulation of 
sodium chlorid in the tissues must be as far as possible retarded. This is accom¬ 
plished, according to Schimper’s theory, by diminishing root osmosis and hence 
the volume of the ascending column of water holding the chlorid in solution, 
this end being secured by means of certain modifications of leaf structure that 
reduce the volume of transpired water. Besides this chemical effect, Schimper 
also admits a direct physical influence which the presence of common salt in the 
soil exerts upon the pi'ocess of osmosis. As Sachs (Landw. Versnehsst, vol. 1, p. 
328) demonstrated by experiment, the roots of ordinary plants take up with diflS* 
culty water which holds in solution sodium chlorid i as well as other salts nota¬ 
bly calcium sulphate), a difficulty that of course increases with the concentration 
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Factors in the physical environment of sand-strand vegetation 
whi(*h tend to accelerate transpiration from the surface of the plant, 
and hence contribute to the necessity for xerophytic structure, are: 

1. Exposure without shelter to the almost continual and often vio¬ 
lent movement of aii* currents, which keep the plant’s atmosplieric 
envelope constantly changing and prevent it from approaching a con¬ 
dition of saturation. 

2. Intense light, both direct and reflected from the surface of the 
sand. Light, which becomes converted into heat in the chlorophyll 
tissue, increases transpiration ^ in proportion to its intensity. Besides 
this effect of light, its dii’ect and harmful action, when too intense, 
upon the chlorophyll is to be guarded against, and tljis is probably 
effected by some of the modifications which also serve to reduce 
transpiration. But in the present state of onr knowledge it is inix)Os- 
sible to discriminate between the respective modifications which 
protect the plant against these two effects of light. 

3. Great heat during a great part of the year. Much more intense 
than the atmospheric heat is that which is absoibed by and reflected 
from the superficial layer of sand.^ 

It is probable, however, that the presence of a high percentage of 
sodium chlorid in the substratum is at least as effective as an}’’ of 
these causes in bringing about xerophytic structure. This is evident 

of the solution. Whether this is equally true of halophilous species is not 
established. 

L. Diels (Jahrb. Wiss. Bot. vol. 23, p. 810) doubts that osmohis in plants of saline 
soils is sufficiently reduced to account for the absence of accumnlatious of salt to 
an injurious extent in the tissues. He found that salt-marsh plants when trans¬ 
ferred to distilled water showed a steady loss of,salt from day to day, although the 
impossibility of an excretion of the sodium chlorid as such could be demonstrated. 
This author gives a number of aualyses of halophilous species which would indi¬ 
cate that in plants of that character the cells are enabled to decompose the 
accumulated sodium chlorid, the sodium probably uniting with malic acid, while 
the chlorin possibly combines with water and passes off through the roots as 
hydrochloric acid. It is known that xerophytic modifications which i>rotec‘t the 
plant against exc^sive transpiration at the same time cause an increased evolu¬ 
tion of tree acids (notably malic acid) in the green tissue, by preventing the 
ready access of oxygen and otherwise hindering the exchange of gases between 
the plant and the atmosphere. These researches of Diels, if confirmed for halo¬ 
philous plants generally, will prove an insuperable objection to Schimper's theory 
that such plants can prevent an indefinite accumulation of sodinm chlorid in 
their tissues only by reducing root action and hence transpiration. If we accept 
Diels’s conclusions, we should have to refer the xerophytic structure of halophilous 
plants largely to its efficacy in preventing a free exchange of gases between plant 
and atmosphere, thus rendering imperfect the combustion of carbohydrates in the 
plant tissues and occasioning the production of considerable quantities of organic 
acids, which serve the plant by decomposing the absorbed sodium chlorid. 

’Wiesner, Untersneh., p. 506. 

“■Volkens (FI. .ffigypt,, p, 14) found a difference of from 22^' to 24° C, between the 
temperatures of the surface soil and of the atmosphere in the shade near Cairo, m 
JEgypt, the maximum heat of the sand being 65° 0, 
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AvlKni Avo exiiiniuo tlio saltriinirsli A’^ogoiatioii. ]\Iost of tlie ispocios of 
lliiit formation, ovou tlioae wliieli aro wholly or partially submerged 
at high tide, possess such strueturo. No plants of tlic North Carolina 
strand are more conspicuously xerophylic in structure than 8(iliro)‘n i(t 
hei‘hc(cc(i and ^partina sfric/a. That such structure is closely related 
to the ability to take up NaOl in considei'ablo cpiantities is proved by 
the fact that certain species which do not naturally inhabit saline 
soils, but which possess strongly developed modifications against 
excessive transpiration, can absorb that salt in quantities that aro 
fatal to plants not so constituted.’ 

For this reason species belonging resx)eetively to tho sand strand 
and to the salt marsh of Ocracoke Island aro not distinguished in tho 
following enumeration of tho means by which transpiration is rc'dueed. 

1. Reduction of the transpiring surface. 

(f() Leaves small: Ilex mmitot'ki (smallost-leiived of onr species of Ilex), Ikildc- 
tia t'olnlulia (unusuallynarrow-leaved form),Vincciuxicniin)tiUi,'ilre, Tinna inarhKi 
(leaves hemicylindrical), Moiniiera moiiniertt, Upj)ia iiodijhvu (leaves notahiy 
smaller than in nonsaline soils), SeHtivium muritimum, etc. Most of the species 
enumerated have small or narrow leaves as compai’ed with tho nearest related 
inland forms. 

(b) Leaves s'cale-like, their functions transfen’ed to the stem, which is buccu- 
leut; stem suocidents: Opiintia pes-corvi, Salicornia herhaem, 

(c) Leaves conduplicate or involute, specially in dry, sunny weather, so that 
only the dorsal surface is exposed: All the grasses, and Cladiimi effusiim, Fhii- 
bristylis spadicea, and other sedges. In the grasses this characteristic is corre¬ 
lated with the position of the stomata, which lie at the bottom of furrows, espe¬ 
cially on the uuexyosed ventral surface, and are further protected from air currents 
by a network of hairs which line the walls. In Qiierom I'irginiaiia the leaf mar¬ 
gins fretiuently become more or less revolute, 

(d) Leaves perfectly terete and in structure little differentiated from the stem: 
Jimcim rnemeriduiiff. 

‘3. Position of the transpiring surface, leaves vortical or nearly so: Many of the 
grasses and sedges, Typhu, Jiiiicm voeiiwriainin, Triglueliiii striata, young leaves 
of Viicca spp., Lippia nodiflora (sometimes), Tineetoxkam paJmire (loaves 
reflexed), the Oompositae. 

a. Development of protective modifications in the epidermis. 

((f) Thickened cuticle: Many species, notably the larger gi-ass-liko plants and 
woody qiecies with evergreen leaves, A shining upper loaf surface, as in Ilex 
vumitoria, may be of use by reflecting some of tho incident light rays, as has been 
suggested by Wiesner, 

(?)) Waxy covoiing: Fanicim immnim, Uniola jiaiiieuluta, IJiqiJiorbia polih 
gonifolUt, etc. This chai-aoter is but slightly developed in the vegetation of Ocra¬ 
coke Island. 

(f) Hairy covei'ing: Oenothera Jiimifusa and Trucriuiib nushii (hairs long, 
simple); Querem virginiana (stellate hairs on the dorsal surface only); Kosteletz- 
kya oirginica and Croton viaritimus (hairs stellate, scale-like); Physalin visensa 
(hairs forked); Borriehiafriitescens (young leaves very densely covered with short 
hairs, giving the surface a glistening appearance). Interesting hairs also occur 
on other species, but not in sufficient numbers to serve as a protective' (severing 
(except in the leaf furrows of certain Qramineae). 


Schimper, Pfianzongeogr., p, Ofl, 
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4. SxiccTileiicy 

(ff) Stem succTilents: Opuntia pes-corri, Salicovnia hcrbacea. 

(h) Leaf sncciilents: F«ora&pp., Tirnui niarhw, Flpunvium maritimum, Evtplior- 
hid ipolju/oii ifolia, 11 ncrfn.i'i('inii palmtre, Anior siibiijaiiis, A.fexuosns, Solidago 
iiiniqwrriren'i —mostly Ralt-marsh species. Not only does the increase in Ihickneaa 
of the loaf serve directly as a ])Voteciion aganvst excessive loss of water, Imt the 
thickening tissue consists, in most cases, of cnlfudoss, water-storage parenchyma, 
which is peculiarly tenacious of its water supply. 

5. Structure of the chlorenchyma. 

Nearly all the species, of both sand strand and salt marsh, are characterized by 
the development of palisade, a compact chlorophyll tissue with cells more or less 
elongated at a right angle to the surface and occupying the exposed face or faces— 
i. e., the ventral face in bifacial leaves, both faces in such as are isolateral. Such 
tissue is believed to have, among other functions, that of protecting against ex¬ 
cessive loss of water the remainder of the leaf (the interior, or tho lower face, as 
the case may he), which is nsually occupied hy less compact tissue. 

G. Aromatic, volatile oil. 

An oil of this character is secreted hy the species of Myrica. It has been sug¬ 
gested, although the idea needs substantiation, that the possession of such oils 
affords protection against excessive loss of water by the formation about the plant 
of an envelope, which is less pjrviona to heat rays than is ordinary air. At any 
rate this is a frequent attribute of plants inhabiting very dry regions.’ 

Not to be interproted as affording prolcctiou against, oxcossive 
transpiration, yet perhaps largely due to tho influence of conditions 
that necessitate such protection, is the development of short, rigid, 
almost thornliko branches {Ilex vomiforla) and of prickles and spines 
(Smilax, Ruhiis trivinUs, Opuntia, Zanthoxylum, loaf apieos of the 
species of Yucca). Probably the depanporato forjii assumed by some 
of the woody species when growing on the bea<*h is similarly explicable.® 

Strong thickening of the under-ground parts for storage of reserve 
food materials does not occur in, many species. The only notable 
eases detected were Smilax l)ona-no.v (roolHiocks with tidierons thick¬ 
enings), Yucca spp, (rootstocks large, fleshy), and Kostcletskija vir- 
(j'mica (root stout, woody, vertical). 

AKATOMY. 

In almost all oases tho histological structure of the. l(‘ar alone is. 
here considered, that being tln^ organ which show’s jnost plainly 
adaptations to certain factors of the environment, notably those 
which afleet transpiration. The general pi^culiarities of leaf anatomy 
in tho vegetation of tho sand strand and of the salt marsh, respec¬ 
tively, are first enumerated, and tho resemblances and differences of 
plants of the two formation classes are pointed out. Several of the 
more important species of each category, in all thirty-two, are then 

’Habwlandt, Pflanzenanat., p. S35. Volkens, FI. JEgypt., p. 46. 

like depressed habit is charaotei'istio of shrubs growing above the limit of 
trees in high latitudes and altitudes. It is usually attributed to exposure to strong, 
dry vrinds, which is probably the chief factor in its development on the beach of 
'Ooracofe feland. 
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taken np and described in systematic order. Tables showing what 
are believed to bo the characters that are most imx)ortant from an 
ecological point of view have been prepared foj* the two groups of 
species, l^'oi* a iminber of species the material stiidiiHl was not 
obtained niion Ocraeoke Island, Imt from similar sitnations on the 
coast of Virginia, and in all such cases the vSonrc<‘ of the specimens 
used is mentioned. In some cases comimrisons are made with related 
species, usually from other formations, in order to make clear the 
differential charaeiei‘s of the strand species. 

In a great majority of the sand strand plants the leaf is bifacial, 
the two species of Yucca being the only exceptions noted. In some 
species this specialization is imimrfeet, as in Oeiiofliera liumifusa. In 
other cases tlie differentiatioii of the tv o sides of the leaf is com¬ 
plete, as in Quercus virgiuicuia. In most cases the leaf is thick as 
compared with the same organ in related nonmaritime species. Good 
examples are the evergreen, leathery leaves of Quercus virginuina 
and Ilex vomitoria, as well as the leaves of the two grass(‘s, Cniolci 
paniculata and Ptinicum amaruDi. A strongly thickened cuticle is 
an almost invariable character, and this is conspicnonsly wrinkled in 
a few species. The lateral walls of the epidermis cells are undulate 
in four species, viz, the comparatively thin-leaved CMoris petraea^ 
Teucrium Qiasliii, and Pliyscdis viseosa, and the thick-leaved Ilex 
vomUoria. 

Half of the species have stomata on both leaf surfaces, but in eveiy 
such case they are especially protected—^in the grasses by being sit¬ 
uated in furrows; iu the species of Yucca by being deeply sunken, 
and in Physalis, Oenothera, and Croton by a covering of hairs. In 
the woody species they are always on the dorsal or lower surface only, 
and in Quercus cirghiianai'h.Q'y are further j)rotooted by a hairy cov¬ 
ering (as also iu the herbaceous Teiici'ium nnshii). 

Hairs form a dense, protective covering on both leaf surf aces of 
Oenothera, Croton, and Physalis, which si)ecies have stomata on both 
surfaces: only on the dorsal surface iu Quercus and Teucrium, agree¬ 
ing with the position of the stomata on that surface only. In Quercus 
and Croton the hairs are pluricellular and stellate; in Physalis they 
ai*e irregularly branched; in Oenothera and Teucrium they are elon¬ 
gated, unbranchocl, and unicellular. Teuerium also i)ossesses short, 
glandular, capitate hairs. 

The chlorophyll tissue is homogeneous iu the monocotyledons of 
the sand strand, while in the dicotyledons it is more or less differen¬ 
tiated into palisade on the ventral side of the leaf and pneumatic 
tissue on the dorsal side. The palisade is mostly quite compact, but 
never of more than 3 and usually of only I or 2 layers. 

Colorless parenchyma, which probably pei*forins the function of 
water-storage tissue, occurs in considerable quantity only in the 
grasses and the species of Yucca. 
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Slereome occurs subepklormally (especially in llie leaf margins) in 
tile Graiuiiieac only. In most of the species of tln^ sand strand, liow- 
evcr, it is found as a support to the mostoino bundles. These are 
furtlieriuoro reinfoi-eed by hnioderiual collenehyina or oollenchymat ic 
tissue in most of lliodicoiyledonous spea'ies, this li.ssue probably s(U’\"- 
ing as a protection against loss of water by evapoj-ation fi’uiu the 
Yessels. 

The sand-strand givissos deserve CiirtluM* mention with reference to 
their leaf structure. It belongs to a t^^pe of wliich OJiloris i)pir((e(t 
exhibits one extreme and j^LuhlenhergKi filipes the other—the tyi)e 
exhibited by most grasses of deserts and steppes. The salt marsh 
SjKirtina drkta exhibits a wholly similar arraugementj)f tissues. 

The margins are more or less conduplicate or involute when the 
supply of water is small, becoming flat when moisture is iflentiful, 
except in the leaf of Mulilenhergiu filfpes, which is conduplicate, vdth- 
out power to unfold, and apxiears as if terete. The i-esult of this 
adaptation is that in dry, auiiiiy weather only the dorsal leaf surface 
is directly exposed to the air and light. In Fanictwi amanun and 
Cliloris petraeaihc) movement is offoeted by true bulliform cells, while 
in the other grasses (except, of course, IMuhlenhorgia) the function is 
probably performed by certain largo but otherwise undifferentiated 
cells of the epidermis, which may be regarded as undeveloped bulli- 
form cells. 

The stomata lie near the bottom of deep longitudinal furrows and 
usually occur more abundantly on the protected ventral surface of the 
leaf, but in Cliloris petraea only on the dorsal siirbice. The walls of 
these furrows, in Muhleuborgia, Uniola, and Spariina^^citens, are lined 
with unicellular, simple, pricklo-like hail’s, which doubtless hinder the 
escape of moist air. 

Suhepidermal groups of stereoino oceui’ in the leaves of all the 
grasses and in the margins of all exoejit the Muhlonbergia. In this 
great development of strengthening tissue we have in all prohabilily a 
protection against the mechanical effects of the wind, to which strand 
grasses are much exposed. 

The chlorophyll tissue is in every case radially arranged in single 
layei*s around or at each, side of each mestomo bundlo. In most <’ases 
the adjacent cells of the parenchyma sheath also contain chlorophyll. 

Each mestome bundle is surrounded by a mestome sheath in all the 
species except Uniola and Muhlenhergia, and this by a largo-celled 
parenchjnna sheath. The parenchyma sheath without tlie mestome 
sheath occurs iu JIulile7ibergia. 

Among tlie species of the salt marsh which were examined, the 
isolateral type of leaf prevails, Kosteletskya mrginica and Lippia 
nodiflora being the only exceptions, and in these the leaves are but 
impoi’fectly bifaxsial. In Juncus roeinerianas the leaf is terete. 
Thick leaves are also the rule in this formation olass, although loss 
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strikingly so than in tho sand strand, boeanse of the lack of large 
woody plants; and tho thickened leaf is iisually of a soft, sneciilent 
character rather than leathery. A majority of the species show a 
conspicnously thickened cuticle, Avhich is strongly wrinkled in 7 out 
of 15 of them and granular or waily in 3 more. 

Corresponding lo tho isohil oral structure of most of the leaves uo 
find stomata on both surfaces in 12 species; on tho whole circumfer¬ 
ence of the terete leaf of Jiiucusroenierifinns; confined to the ventral 
or upper surface ouly in SpuHnid birictn and Bor rich i<i frutpscciib,. 
In 4 species the guard cells are slightly prominent, in 7 level with the 
eindermis, in 3 slightly sunken, in 1 {SpaHina slrirfa) situated near 
the bottom of .deep furrows. Hairs occur in but 5 species. In J>or- 
richia alone they form a dense covering, nearly every eiiidermal cell 
ai^pearing to have developed a plurieellnlar, thin-walled hair by 
tangential division. It is evident that we have' in this case an admi¬ 
rable protection against excessive transpiration. 

Stereome occurs in notable quantity only in the leaves of Spurtma 
stricta and Jmicus roemerianus. In both it is subepidermal as well 
as about the mestome bundles. Juneus roemerianus is especially 
noteworthy for the strong <levclopment of both peripheral and axial 
stereome groups, llypodermal coUenchyma, or collenchyma-like 
tissue, occurs opposite the veins in two-thirds of the species examined. 

The chlorenchjnna is liomogeneous in all but 2 species, and in 1 of 
these, Lippia noclijiora, the differentiation is slight. In nearly all 
tho species it consists of compact palisade, interrupted in several 
cases by diiets or laennes. In the leaves of most of the species there 
are only 2 layers on each side of the isolateral leaf, but in Juneus 
roemerianus the bauds of well-developed palisade arc 5 or G layers 
thick. In several of the Coinijositae, all decidedly halophilous species, 
the ends of the palisade layers where they abut upon tho midvein 
converge toward tho vein and appear as if radiating from it. This 
was observed in Ira frufescens^ Baccharis lialiniifolin, and Aster 
tenuifoUus, and may occur in otluu* species. The significance of this 
arrangement is not known. It is cited by 'Wai’niing’ as a halophytie 
character, Sjjctrfinu siriefa agrees in the arrangmiient of its chlo¬ 
rophyll tissue, as in other respects, with the sand-strand gi'asses. 

Colorless iiarenehyma, which iirobably serves for tho storage of 
water, is pre.sent in greater or less quantity in 8 species, occupying 
the greater xiart of the interior of tho leaf in 4, while occurring only 
about the veins in the others. In Burrichin, which is one of the most 
xerophytic in structure of all the salt-marsh species, this tissue is 
best developed. It is also well exemplified in Tissa marina. 

In the 3 salt-mai^h inhabiting monocotyledons examined— Triglo- 
chin striata, Spartina stricta, and Jimous roemerianus —each mes- 


1 Halofyt-Skidier, p. 3G0, 




284 ' THE PLANT COVERING OF OCRACOKE ISLAND. 

tnnip bundle is i^rovided tritli a well-marked mestozue sheath and, 
outside that, a parenehjnua sheat|i. 

'When AYG compare 1he species holong'inj? io th(‘ two formation 
classes, sand-strand and salt-marsh, avo find that a majority of both 
haYo scA’ez’al eharaetors in common, all of whieli are distinctly ,\ei‘o- 
phytic and are usually interpreted as lArotecting the leaf aj^ainst 
excessive transpiration as avoII as the effects of too intense light. 
These are: Thickened leaves, thickened eutielo, and deA^elopnienti of 
tlie chlorophyll tissue as compact palisade on the most exposed sur¬ 
face or surfaces. 

More numerous, however, ai‘o the differential eharactei’s. The 
lenA’-es of the sand-strand species are usually bifacial, Avith stomata 
only on the dorsal surface or, if on both surfaces, protected by a hairy 
covering or lying in deep furrows; and the palisade is situated on 
tlie more exposed upper or ventral side of tlio leaf. The salt-marsh 
species, on the other hand, have mostly isolatei'al leaves, A'ertical or 
nearly vertical in position, ayiIIi stomata and palisade on both sur¬ 
faces, and (Avitli one exeeptum) lacking the demse hairy covoiing. 
Oonformably, the most common grass of the salt marsh, Spurtina 
strida, otherwise so similar in leaf structure to the dune form of 
S. patens, has no hairs lining its stomatal furroAA’s. The cuticle is 
wrinkled or Avarty in many more salt-marsh than sand-strand species. 
Water-storage parenchyma, Avbieii is notably developed in the sand- 
strand vegetation only in the monocotyledons, is present in a majority 
of the salt-marsh plants of the most diverse relationship. 

Corresponding to their groAAdh in usually open formation, and con¬ 
sequently greater exposure to the wind, the sand-strand plants shoAv 
a much stronger development of stereome than do tho salt-marsh 
species. On the other hand, the latter ai'o better lU'OV'idzMl Avitb bypo- 
dermal eoUenchyma, or eolleuchymatic tissue, opposite ilie A’oins; l)ut 
this may be more important as a pi'otection against loss of water 
than m a mechanical strengthening tissue. 

It should be emphasized that not only the peculiarities common to 
plants of tho two fomation classes, but likcAvise most of their respec¬ 
tive differential characters, are really of a xerophytio nature.^ In 
some cases, however, a different means has been or^ployed by sand- 
strand species on the one hand and by salt-marsb species on the 
other to secure the same end—^protection against cxcossiA’'e transiAi- 
ration and the harmful action of too intense light. 

’ In Ms most recent paper on the subject, Wanning (Halofyt-Stndier, p. 335) 
writes: “It is not possible, from the investigations here described, to draw any 
clear distinction between charaoters which are truly xerophytic and such a? are 
truly halophytio, if any really exist,” Schhnper (Pflanzengeogr,, p. 90) also holds 
that halophytes can not be distinguished as a class from xerophytes, since the 
principal object of tbe peculiarities of structure observable in plants growing in 
saline soil, however moist, is tbe reduction of transpiration, just as it is in plants 
aniTOunded by a physically very dry soil and atmosphere. 
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SPECIES OF THE SAND STRAND. 

Panicum .uharijm Ell.^ 

Leaf bifacial, strongly involute when <li*y, midrib not prominent on 
the dorsal surface and not much so on the ventral surface, shallow 
fuiTOWS (deepest each side of the midrib), with broad and rounded 
intervening ridges on the ventral surface, corresponding to very 
slight depressions on the dorsal surface. 

Epidermis: Ventral, similar to the dorsal, but with thinner outer 
cell walls; stomata at each side of the group of 3 thick-walled bulli- 
form cells at the bottom of each furrow; hairs none. Dorsal with very 
thick, porous outer cell walls, 1 or sometimes 2 short cells alternating 
with long ones,'except in the rows containing stomata; stomata lying 
in the shallow furrows, with walls of the guard cells much thickened; 
hairs none. 

SiihepUlermal stereome in large groups above and below the midrib, 
that above separated from the hadrome by several layers of thickish- 
walled, colorless parenchyma; smaller gi'oups above and below the 
other nerves; strongly developed in the margins. 

Chlorophyll tissue (palisade) ari’anged radially in a single layer 
about each mestome bundle, almost completely encircling the smaller 
nerves, interrupted above and below the larger ones, each 2 neighbor¬ 
ing rows of palisade separated by a single layer of colorless paren¬ 
chyma; chlorophyll likewise occurring in the cells of the parenchyma 
sheath which adjoin the palisade. 

Mestome handles surrounded each by a mestome sheath which, in 
the larger veins, has ail, or nearly all, of its cells with walls (especially 
the inner) strongly thickened; mefett)ine sheath in turn surrounded 
by a large-celled parenchyma sheath; mestome iDai’cuchyma in a single 
layer of thick-walled colls sox3arating the liadroim* from the Icptonie. 

MUHLBNBETWilA PTLTPRS M. A. Curtis.- 

Z»c<7/(fig. 33)condnplicate without X)o\ver to unfold, ai>pcaTing as if 
terete, sliglitly jisymmetrioal, margins almost meeting above the mid- 
nerve, and honce only the dorsal surface exposed. From the slight 
opening between the margins to the midrib extends a narrow fissure, 
with lateral furrows Imtweon the larger nerves reaching more than 
halfway to the dorsal surface of the leaf. The ridges above the 
mestome bundles between those furrows are broad and rounded at 
apex, except that of the midnorve, which is narrowed outward (hence 
conical in cro>ss section). On the dorsal (outer) surface are narrow, 

'The typical form of this species was not observed upon Ocnicoke Island, but 
the leaf of var. ininu'i Vasey So Boribner, which was collected there, correaijnnds 
in every detail to that of the typo, 

' Compare Volkeas’s figure and description of Arinttda eiliata (FI. iBgypt.,pp. 
49,150, t, 26,ff.^to ?). 
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slH-likp farrows between each 2 nerves (hence 2 to every v<aitral 
furrow), opening into wider air spaces with stomata at each side of 

the bottom. Stomata also oc¬ 
cur neaj’ the bottom of the ven¬ 
tral furrows, but. are there less 
luimerons. 

Ventral (fig. 34) 
with cell walls thinner than on 
the dorsal surface, many of the 
cells extended into straight or 
curved, sx)reading, unicellular 
hairs which line the main cav¬ 
ity and lateral furrows Avith 
a dense cross work, and are 
larger, thinner-walled, and 
more slender than those which 
occur on the dorsal surface; 
bulliform colls none. Dorsal 
(fig. 35) with smaller eells, the 
outer wall and cuticle so 
greatly thickened as nearly to 
equal the coll lumen, the areas lying above the subepidormal strands 
of steroome having single rows of short cells which alternate with 
several rows of long ones; many of the epidermal cells extended into 
short, stout, pointed, thick-walled, unicellular, appressed, prickle¬ 
like hairs, which line the furrows. 

Siibepidermal stereome: None on the 
ventral side of the leaf and in the margin; 



Pro. SS.—MuMcnbergmJiUpen—tr&nsvQTV' section of 
leaf. Scale 73. 




'Pro. filipes— 

ventral epidermis of leaf. 
Transverse^ section, allowing 
tlie hairs. Beneath the epl- 
dermlH are layers of colorless 
parenchyma. Scale 400. 


Pia. 35.- Muhknbevgta flUpea—dovs&lvavt 
of leaf lilado. Transverse section show¬ 
ing the epidermis (Ep.), steroome (St.l^ 
and rather tlilck-walled colorless paren¬ 
chyma (Pa.), which borders on the 
mestome bundle. Scale 400. 


on the dorsal side in the form of flattened supporting strands^ 
beneath the mestomo bundles, passing grtidually into the often 


> “ Abgeplattete Trager,” Sohwendener, Meehan. Prino., p. 40. 
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thick-walled, colorless parenchyma which separates it from the mes- 
tome sheath. 

Clihrencliyma (fig. 3G) consisting of small, branched cells with small 
intercellular spaces in a single layer radially ai’rauged al)oul each 
mest ome bundle, lying only at the sides 
of the larger bundles, but extending 
in horseshoe form around the ventral 
(hadrome) portion of the smaller ones. 

Parenchyma sheath of the mestome 
bundles, where adjoining chloren- 
chyma, also containing chlorophyll. 

Colorless ‘parenchyma (fig. 36) occu¬ 
pying the largei* ventral ridges (over 
the larger mestome bundles), and in 2 
or 3 rows of cells between each 2 nerves, 
extending from the ventral to the dor¬ 
sal furrows. Also in 1 or 2 rows sepa- ' 
rating the chloronchyma from the pa- oc 

mestome bundle. Transverse section 
of blade, sbowing a part of the Icptomo 
(Lept.), tUe parenchyma sheath (P), 
the ohlorenchyma (Mes.), and the col¬ 
orless parenchyma (Pa.) between the 
mestome bundles. Scalo OUO. 





renchyma sheath of the smaller bun¬ 
dles. 

Mestome bundles (fig. 36) with a large- 
celled parenchyma sheath; mestome 
sheath none, but mestome parenchyma 
with cell walls (especially the inner) much tliickened, surrounding the 
larger nerves, simulating a mestome sheath; many of the companion 
colls in ihe lept ome veiy thick-walled.^ 


’ The two species of Mtihlenborgia most nearly allied, to M. fdipes are M. vapil- 
laris (Michx.) Knnth and M, iiichopodes (Ell.) Chapm. Chapman, regards 31. 
jilixm as a variety of 3L cnxnllaris, hut the striking histological differences, together 
with good morphological characters, show that in 31. jilipes we have a perfectly 
valid species. 

A comparison of the loaf anatomy of the thi’ee forms gives some very interesting 
results: 

(a) Jlf. capilloris is a plant of di-y sandy or rocky (eugeogenous) soils, hut the loaf 
shows only feebly the atrongxerojihy tiostimcture of 31. Jilixm. Material from Great 
Falls, Md.. was studied. Leaf thinner than in 31. JUipes, conduplicate when dry, hut 
flat when well supplied with water. Ventral face not fuirowed, fun’ows on the 
dorsal face extending nearly halfway through the leaf, with stomata at bottom, 

Ex>id(‘nim much as in M. /dipes, but with bulliform cells between each 3 nerves; 
hairs much fewer than inyZKjpes, all short, thick-walled, pointed, and prickle-like, 
occurring on the ventral face only above the nerves, on the dorsal fare lining the 
stomata-bearing furrows and there thicker-walled, with hardly perceptible lumen. 

Svbcpitlei'mal stereome in flattened supporting strands above and below the 
mestome bundles, from which they are separated by tbickish-walled, colorless 
parenchyma; and also in the leaf margins. 

Qlilwetieliyrna as in JUipcs, but entirely surrounding the smaller bundles, inter¬ 
rupted by colorless parenchyma above and below the larger ones. Also much 
chlorophyll in the cells of the parenchyma sheath which adjoin the ohlorenchyma. 

3leHtomc IntncileH with no true mestome sheath, but mostly surrounded by a sin- 
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Spartina patens (Ait.) 

Loaf involute when dry, deeply fuiTOWod holAveen the nerves on 
tlie ventral fa('e, high, broad, rounded ridg^os separating; ilie larg-er 

gle row of inestoiiie parenchyma with cell walls thinner than in Jilipen and evenly 
thickened; mestome parenchyma alho in a single layer between liadrome and lep- 
tome, and, with a few of the companion cells of the leptome, isolated or in grotipa 
of 2 or o, very thick-walled. 

(b) Muhlcuhevgia trichopodeft is a plant of low, often moist, pine barren-, in the 
Gulf strip of the Anstroriparian area. The example here described was collected 
in Mississippi. It is in several histological characters intermediate between capih 
laris aadfilipes, although morphologically the most distinct of the 2 species. 

Leaf conduplicate when dry, neai’ly flat when supplied with abundant moisture. 
Ventral surface with only the 2 or 3 nerves nearest each margin prominent and 
separated by deep furrows, the others, including the midnervo, barely projecting. 
Dorsal surface with narrow and rather deep furrows between the nerves. 

Epidermis: Ventral with single rows of short cells alternating with several rows 
of long ones; hairs, chiefly in tbe furrows, shoi-ter, stouter, and thicker-walleil than 
infilipes; buUiform cells much as in eaptllaria, rather thick-walled. Dorsal with 
rather thick-walled cells (less so than in yiZip&s), single, quadrangular (from above), 
short ones alternating with longer ones; hairs short, stout, thick-walled, prickle-like. 

Siib^idermal stereome rather more strongly developed than in copillaris and 
filipes, in flattened supports above and below the mestome bundles (hence at 
summit of the ventral ridges), strongest on the dorsal side, where it interrupts 
the parenchyma sheath of the larger nerves; also in the margins. 

Chlorencliyma with cells as in filipes, radially aiTanged in single layers about 
the bundles, entirely encircling the smaller ones, in the larger ones perpendicular 
to the leaf surface and extending to the stereome at the summits of the ventral 
ridges (as in Spartina stricta and Uniola paniculata)', parenchyma sheath and 
the large parenchyma cells above the mestome bundles also containing chlorophyll 
where they adjoin the smaller-celled chlorenchyma. 

Colorless parenchyma (rather thick-walled) filling the interior of the ridges, and 
in a single row of large cells between each 2 nerves, Bei)arating their respective 
bands of chlorenchyma. 

Mestome bundles without a true mestome sheath, but the larger ones surrounded 
by a layer of mestome paieuchyma which is much thicker-walled than in the 2 
related species; around the smaller bundles the mestome paronchyma thinuer- 
walled and interrupted by 2 largo vessels of the hadrome; mestome parenchyma 
also in t layer between hadrome and leptome, as iu the other 2 species. 

The important leaf characters of these allied sx»ecies of Mnhlenbergia may be 
tabulated thus: 


[The sign, x indlcutos. prosonoe of eluvroolor. J 
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Species. 

o 

c 

1 
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1 

1 
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§ 
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1 

Deeply furrowed on 
ventral sorfaee. 

Not deeply farrowed 

U 

Ss 

s- 

Midrib only slightly 
projecting. 

BnlUform cells present. 

Bnlliform cells none. 

V ct 
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|gi 

OQ 

Snbepidermal stereome 
only on dorsal face; 
none in roareins. 
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No colorless iiarenchy- 
ma above tbe mes¬ 
tome bundles. 

Capillarls.. 
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’ Comiiare the figure of versicolor in Duval-Jouve, ^Jtude Anat., pi 1C Jig. 
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I’urroW',, fiiv al ])()ttoin liy ilie low i-idgos of Iho snui]l<* 

aorvc'vS. 

Ventifal wlfU c(‘lls unu'li Huuillor and tlimnor-walk'd 
Hum on tin' dorsal surCano; stomata on nacli side of ilio bottom of 
tlio 1 ‘iin‘ows, soinoAvliat proniim'iit; many of tlio eindermal cells 
extonded inlo slioi*!, rai.her tliin-wallod, oroet, unLcollular papillae 
with hroad, roundod oi“ truneato siiinmits, and, especially at the 
suininit of tlu' I'idges, into longer, sharp-pointed, thick-walled, erect, 
prh'kle-like hairs; tyi)ical 1)illliform cells none, hut at the bottom of 
each furrow a group of usually 3 large epkhirmis cells, which are 
probably fiinet.ioiially Jiomologoiis. Dorsal with thick, porous walls, 
wliich, in the rows ('ontaining stomata, are uiKwenlj' thickened so as 
to ajipi'ar wavy, 1 or more often 2 short, cells alternating with the 
longei- oiu's; cuticle thick; stomata in very shallow furrows; hairs 
and i^apillae none. 

Suhepitlprnml sh-rooiiie not as strongly developed as in most of t.lie 
strand grasses, in small groups on the dorsal side of each nerve; in 
flatteiK'd supporting strands at the summit of each ventral rib and 
extending some distance down its shies; and in comparatively small 
strands in the loaf margins. 

Chloroplujll cliii'fly in the jiaroiiehyiiia sheath of the mostonio bun¬ 
dles, with a “bridge” of small-eelled chloreuehyma connecting eitch 
two neighboring sheaths; xialisado none. 

Colorleas parenrJiijina lllliug the ventral ribs above the inestoino 
bundles whore ii. interrupts the iiarenchyma sheath, a few cells also 
intorruxjting the imronehyina sheath on the dorsal side. 

Mpstomie hundleps surrounded by a mosloine sheath whose walls 
(espi'cially the iiiin'r) ar(» much thickened only on the leptomo side 
of the larger nerves; parenchyma slu'ath (enveloping the inestome 
sheath) conlaining chlorojdiyll, continuous about the smaller nerves, 
mtmTiipted by colorless parenchyma above and bi'low the larger ones; 
mestomo xiarenehyma (tliick-walled) in a siiigh' layei’ bet,ween thelex)- 
tome ami the luulrome of tlu‘ larger bnndh's. 

MI'ARTTNA STJtUTA (All.) Kolh.‘ 

Leaf <*ondui)]i<'ato when dry, not furrowed on the dorsal surface, 
dei'ply furmwod on tlii' Ncntial sitle, the furrows acute, the inter¬ 
vening ridges broad and truneato at summit. 

Kpidermus: Ventral wit.b cells luii'rower and not so high as on 
t.h(' dorsal surface, t.ho walls as in /S', /xf/ca.v, except t.hat tlu' oiitor 
wall of each coll is covered with siliiulled papillae; stomatil on eaiih 
side of the bottom of the furrows; hairs none; typical Inilliform cells 
iioiu', but I to 3 ei)idormal <*e]ls at bottom of oa(*h vent.ral furrow 
somewhat larger than the othei*s and probably functioning as bulli- 

‘AHliotigh this siieoies bolou'^s to the salt marsh, it is desoribod here for the 
sake of couvonientcomparison jrttli! Ik' oth r (J ram neae. CJomparn Duval-Jouve, 
Eistotaxie, ph tfi. Jig. A, The Ocr coVi' phint. is nojwlv of the tvnicnl rnriTi 
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form cells. Dorsal as in S. iHiteiis, tlie short colls usually single, 
here and there rounded, witli strongly thickened walls, almost form¬ 
ing papilla); stomata none; hairs none. 

Hypoderrtud rnlorhss parenchyma in a single layer hom^atli the 
doi*sal epidermis,^ interrupted hy snhepidermal storeome. 

Hfereome not strongly doveloi)ed, a small subepidernial group on 
the dorsal side of each inestomo bundle; flattened supporting strainls 
(J or 2 layers) at the summit of each ventral ridge, not deenrrent 
along its sides; also in the leaf margins. 

Chlorencliymct consisting of small palisade cells in a single layer, 
radially arranged on each side of each mestome bundle juid extend¬ 
ing immediately beneath the epidermis to the storeome at the summit 
of each ventral ridge; each 2 neighboring layers of palisade, between 
each two nerves, either adjoinbig or separated by a few, large, color¬ 
less parenchyma cells; chlorophjdl also in most of the cells of the 
pareneliyraa shoatli. 

Mesiome hundles with mestome sheath and mestome pai'enchyiua 
much as in S. patens. Parenchyma sheath (around tho mestome 
sheath) of largo e<dls, those adjoining the palisade layer containing 
chloroijliyll, the sheath occasionally interrupted on tlie dorsal side of 

the bundle by a few 
cells of tho suhopider- 
mal stereome. Large 
parenchyma cells, in 2 
or 3 layera, occupying 
tho thickness of the 
ventral ridges and ap¬ 
pearing to bo an exten¬ 
sion of tho paren¬ 
chyma sheath; when 
in 3 layers, tho middle 
oii(‘ (*olorh*ss.“ 

C'UL( nilvS PETIiARA Hw.’’’ 

Leaf (lig. 37) becom¬ 
ing coiiduplh'ate when 

1 The speolzaen figured by Duval-Jouve, loo.cit., ha& 3 or 3 layers. 

^Spartim Htrictaymriimut (Walt.) 3cribn., the common form elsewhere along 
our Atlantic coaat, is praotically identical in leaf anatomy with ti. utrida from 
Ocracoke, except in the following particulars: Tho epidermis cell walls on tho 
dorsal surface are thinner and less porous and show less of the wavy thicken¬ 
ing; the short cells are more often in pairs, and, when single, are more often 
papiUiform; stereome is somewhat more strongly developed, as would be exi)ected 
from the larger siae of the plant and the greater length of the leaves. The mate¬ 
rial examined was from Lynnhaven Bay, Virginia. 

Figured by Buval-Jonve, Histotaxie, p. 3B5, pi 18, f. 1. For an example of 
similar leaf strncture compare the same author’s paper, “ ifetude histotaxifiue dos 
Cyiverus de France,” M6m, de TAoad. de Montpelher, tome 7 ,pi slU, f, 6*. 1874. 





Fia.37.—loaf Mado. Transrorso scctloji.shovT' 
Ing th .0 midrib in tho keol, poverwl by la.vorH of colorloHS tw- 
sue and a groui) of buUlform oolls (BO) on tlio vontral .snr- 
ffiiCo; h', a wuall gr< mp oE Iralllform oolla botyreou two rai'btoino 
bundles. Tho mostomo buntllos aroIndloatwl by Ihoir iinruu- 
chymti Bhmths and by the storoomo, which forms hniiill 
eplderaaal groups. The thick walled mostomo shoath is dmwu 
only In tho two largo bnndlos. Scalo 81. 
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diy, strongly keol(‘(l on the dorsal face and slightly impressed ven- 
trally opxDOsitc tlio midvtdn, with a largo ineslonie bniidlo atiho apex 
of and .‘1 smaller ones on ea<*h side of tin* keel. Hairs none. 





J^piderniis: Ventral, (lilT(‘rentiatod as bnlliforni cells in a rather 
wide band above the keel and 
in 3 small gi’oups of about -I 
cells each, 1 betw<n‘n the first 
pair of nerves on ('acli sid<' of 
the keol; elsowlioro piiirieell u- 
lar (3 or 4 layers) and oeen- 
pying more than one-half of 
the thiekness.of tin* leaf, ex¬ 
cept above the larger nerves, 

FiQ. 88.—C/i/onsjjf'O-nf'f*—\c‘ritrali)ortioiiof leafblado. 
tllin-walled (c* p Transvorse ftcction, showing opidei’mw (£?p) and 

wall of the Ollt(31’most layer) Stiheiddormnl BU>vcomo (S'f); at M tho mestoinp 

and large (oxcopt tUo ainglo 
outermost laj^er Avhero it lies 

above tho subopidermal groups of steroome); stomata none. Dorsal 
epidermlsone-layored, with cells all small, the out,er wall and cuticle 
much thickened, radial walls thin, undulate, one row of short colls 
with strongly silicltted walls alteriiatiing with several rows of long ones, 
many of the cells developed into rounded, not silicified, papillae; 

stomata in tho strips of epi- 



I’’io. '^.—ahloriH uiPbtomo bumlln Iroin Unit 
blado. St, Plerooino of lower faoo ot Idado, btjrdoinntf ou 
tUo mostoino shefttli (M), whidi ennrolos 1 h)Ui tlie lep- 
ttwe and badromo as a closed slioath of tlilrk-wiiUod, 
porous colls. Bordering ou the xuestomo .sheath Is n 
green parenchyma sheath (P). VV, vessels; L, lacime 
with an antmlar vessel. Roalo (300, 


dermis which lie between 
tho nerves, level with the 
epidermal surface. 

Suhepiclermal siorpome 
(fig. 3R) ill flattened sup¬ 
ports aliove and below tho 
mestoine bundles, that on 
the ventral sid{‘ in I or 2 
Liyors above the larger 
nerves, reduced to small 
groups (sometimes only 2 
cells) a])ovo the smaller 
ones; on the dorsal side 
supports stronger, some¬ 
times 3-layered; also in 
the loaf margins, 
Chlorenchyma, palisade, 
arranged radially in a sin¬ 
gle row of cells on each 


aide of each mestome bundle, with a “bridge” of small-eellod ehlo- 
reiichyma, containing usually a few cells of colorless parenchyma, 
connecting eacdi 2 neighboring rows; chloroxihyll likewise iii the 
parenchyma ^sheath whore it iwljoins the p'alisade. 
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Mesh)tn(> huiulles eficli indobcrt by a meHloino Kh<‘atli (figs. 3M, 90,40) 
which has small colls with equally Ihickiuiod walls; pai*ench,yina 
rthoalhwiih largo, thin-walhal colLs coulauiing cliloroifiiyll whorolhoy 
a<l,ji)iii llu‘ palisade; mestome pareiichynia in a singl(‘ lay(‘i‘ S(‘pa- 
raliug Ihe hadronic from the loptome of ih(‘ largiM* biindl(‘s; com¬ 
panion colls of iho siovo lubes wilh much Ihiekemul wall-. 



In a tho moslome bhmth is tluok-walled only on the leptome side, m b and c tlio tlin koniny of 
tbe mestonio sheath is morij distinct and begins to show .dso on the hadi'ome side Tho sheath 
IB closed in all of these small bandies and is a true mestomo sheath Scale 5li0 

Uniola PANICULATA L.^ 

Leaf rallKM* thick and hard, more or less involute when dry, deeply 
furrowed on tlio ventral surface, tho inlorvoniug ridges broad and 
truncate oi* but slightly rounded at summit; dorsal surface with very 
slight corresponding depressions. 

Epidermis: Ventral with cells smaller and thinner-walled than on 
the dorsal surface, the outer walls more arched, many of t.ho cells, espe¬ 
cially on the sides of the furrows, extended into short, stonl, pointed, 
unicellular, antrorse, prickle-like haii’s with cuticle rough and exces¬ 
sively thickened (lumen almost obliterated except toward tho base); 
stomaki near tho bottom of the ventral f uitows ; bulliform colls in very 
small groups atthe bottomof tho furrows. Dorsal with conspicuously 
pitted walls and voi'y thick,^ strongly wrinkled cntichs I or soim'times 
2 or 3 short cells alternating* in. tho same rows with long ones; hairs 
none; stomata less numerous than on ventral surface. 

Stei’eome strongly developed (more so than in any other of those 
strand grasses); sirong, flattened subepidormal supports at the sum¬ 
mits of the ventral ridges, separated from tho mobtome bundles by 
thill-walled colorless parenchyma which also contains small, isolated 
groups of stereome; narrow, mostly 2-layer6(l subepidermiil groups 
on the dorsal side opposite the ventral furrows; strong subepidormal 
supports on the dorsal side of each mestome bundle; finally, strong 
marginal groups. 

OMorencTiyma: Palisade small-celled, radially disposed on each side 
of each mestome bundle in single layers, which are perpendicular to 

' Compare Holm, Bot. Qaz. vol. 16, ph ff. 8 to IS, 1891. 

* But much less so than iu Holm’s material from Fort Mouroe, Va* 
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the leaf surface aiidoxteud nearly lo the .summit of the ventral ridges; 
inside the layer of palisade, and parallel to it, is a single layer of large, 
thin-walled parenchyma cells containing chlorophyll, which represents 
an imperfect parenchyma sheath to the raestome l)imdle.s. 

Colorless parenchyma iii several layers Avhieh lie lielow lht‘ v(‘ntral 
furrows and separate eaoli two neighboring layers of palisade. 

Mesloine bundles without a time nie.stom6 sheath, but with the lep- 
tome surround(‘d by an unbroken ring of ines- 
tome parenchyma having small cells with thick 
porous walls. 

Yucca aloipolia L. 

Leaf isolaloral, thick, especially toward the 
base, ending in a rigid apical spine. 

Epidermis (figs. 41, 42) cells containing chlo¬ 
rophyll, mostly somewhat elongated parallel to 
t lie leaf axis, th(‘ir walls, especially the arched 
outer ones, greatly thickened and, togetliei’ with 
the massive cuticle, exceeding the eeU lumen, the 
radial walls not undulate; cuticle sharply diffei*- 
entiated, beautifully stratified, divided by x)er- 
pendicular lamollm coiTesponding to the radial cell walls; stomata 
deeply sunken, lying beneath the cuticle at the bottom of urn-shaped 
passages whoso outer orifice is quadrangular with raised, cushion-like 
borders, the ridges of exit at bottom of the pore very acute; papillse 
none (perhaps present in younger leaves). 

Interior of the leaf occupied by homogeneous, thin-walled ijaren- 
chyma, which, toward the apex of the leaf, contains chlorophyll in 
its entire thickness. 

Mesiome bmidles lying in several rows in the mesophyll, each sur¬ 
rounded by a parenchyma sheath. 

Sfereome in massive groups on both the lep- 
tomo and the hadrome side of the bundles, espe¬ 
cially si rong on the hadrome side. Small bun¬ 
dles of steroome, each with a parenchyma sheath, 
are scattered among the mostomo bundles. 

Yucca gloriosaL. 




l^Q 41—yiuu< aloifoha— 
leaf siirtaco Epidei-mis, 
showinK opemngb lead 
Ing to the btonula. Scale 
3^0 


Pig. 43.—Futta aloifoha— 

a stoma Cross sootion. Leaf much like tho preceding. 

Scale330 Epidermis with larger (higher) cells; dorsal 

surface bearing thick, rounded, l-celled papiUm. 

Apical spine with exceedingly thick outer epidermis walls and 
cuticle, these much higher than the cell lumen, radial and inner walls 
also much thickened; next a hypodermal layer of thick-walled col- 
lenchyma; then 1 or 2 layers of thick-walled collenchymatlc tissue; 
and, finally, a dense mass of stereome, inclosing a small central 
mestome bundle. 
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IVlVltU'A C'AROLINENKTS IVEill.' 

Loaf bifacial, thiokisb, l>otlr sm-faecs spriiiklod wifli nssiuiferous 
glands, ai)pcaviiig io lh(‘ niiaidod oyo an granuli'S of rcsiii, 

Epulennifi: Ventral, colls small, radial walls not imdnlato; cuticle 
thick, siiioolli; sloinata none; long, pointed, nnicollnlar hairs witli 
thi(‘k-walled, smooth ciitich^ scatteml along tin* veins; short-stalked, 
superficially fiat, scale-like, iduricellular glands occupying deep 
depressions but usually rising above the level of iho epidonnis, these 
filled with a mass of bright-yellow resin which breaks down the cell 
walls and finally itself disorganizes, the stalk of each gland radially 
surrounded by numerous small foot colls. Dorsal similar, but cuticle 
loss thickened, glands loss numerous, and stomata present, lying in 
all directions, each surrounded by 5 to 7 ordinary epidermis celld, the 
guard cells slightly prominent. 

Clilorenclujma sharply differentiated into one very compact layer 
of palisade with high, narrow cells, and several layers of ox)en pneu¬ 
matic tissue with rather large intercellular spaces. 

Colorless thui-walled‘pareiwliyma in narrow plates interrux)ting the 
chlorenehyma above and bedow the smaller veins. 

Hypoderniul cdUendJiymatic tissue^ thiok-walled, in 2 or 3 layers 
above aud below the midvein. 

Mestome bundles of inidvein reinforced by stereome which adjoins 
both the hadrome and the loptomo, that below the leptome separated 
from the hypodermal collenehymalic tissue by a little thin-walled 
parenchyma. 

Mybiga cekipera L. 

Leaf usually somewhat thinner than in M. Caroline,nsis. 

Epidermis similar, but with fewer hairs along the veins. 

Palisade somewhat thicker, in 3 layer's of lower- colls. 

QUETtOtrS VIRGIN JANA L.** 

Leaf persistent, thick, bifacial, uijpcr surfatio shining, margins 
sometimes rovolute, veins, esijocially the iiiidvoin, irromincnt beneath. 

Epidermis: Ventral with nonundulate coll walls, Hio outer, espe¬ 
cially, strongly thickened; cuticle thick, smooth; stomata none; hairs 
none. Dorsal, cell walls as on the ventral surface; stomata with guard 
cells slightly proiuinent, lying in all directions, each bordered by sev¬ 
eral small epidermis cells; hairs (fig. 43) forming a dense covering, 
stellate, consisting of 8 to 18 acute, thick-walled unicellular arms 
upon very narrow foot cells, cohering toward their bases so as to form 
a saneei^shaped scale. 

1 Material examined from near Norfolk, Va. 

*§. virens Ait. Material examined was from near Norfolk, Va, Compare 
Querms Ueat as described and fi^ed by Lalanne, Reoheroh^, p, 3, pi. 7, ff, ii. 
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Hijpodenn niOvstly 2-la3''er(3(l, oolloiichyinalio, continuous ou l)<)tli 
surfaces (rarely interrui)ted by palisade), replacing the chloren- 
chyina and forming tliick masses above and especially below the 
midvein. 

Sfpi'eomp thin-walled, in narrow plates interrupting the chloren- 
chyma and extending through the leaf opposite most of the smaller 
veins; in strong mahs(‘s above and below the midvein. 

Chlorenohyma: Palisade compact, mostly in 3 layers, passing grad¬ 
ually mto p)neii'inatic tissue of which only the low¬ 
est layer is comparatively open and short-celled.^ 

ZANTHOXYLUM CLAVA-HBRCULIS L.^ 

Leaf bifacial, thlekish, dark gi’eon and shining 
above. 

Epidermis: Ventral, cells large, walls not undu¬ 
late, the outer strongly thickened, the others thin; 
cuticle sharply defined, delicately wrinkled; sto¬ 
mata none; hairs none. Dorsal, cells smaller, the 
outer walls and cuticle thinner; stomata with guard 
cells slightly prominent, lying in all directions, 
surrounded by 4 to G epidermis cells; hairs none. 

Hypodermal collenchyma with strongly thick¬ 
ened walls in 4 or 5 narrow layers above the mid vein; collenchymatic 
tissue in 4 or 5 wide layers beneath the midvein. 

Chlorencliyma: Palisade a single compact layer of short cells; 
pneumatic tissue in 2 or 3 layers, rather open. 

Oil reservoirs schizolysigenous,-^ scattered through the mesophyll 
near the ventral surface, and larger ones at the base of each indenta¬ 
tion of the leaf margin, surrounded by 2 or 3 layers of thicldsh-walled 
parenchyma with cells strongly compressed parallel to the surface of 
the cavity. 

Mesiorm hundles surrounded by a thin, interrupted sheath of slere- 
omo, which is continuous and (in cross section) crescent-shaped out¬ 
side the leptome. 

’ Qiiercits lunrifolUt Michx. is a deciduous-leaved species, common along the 
coast and jierhaps occurring upon Ocracoke Island. Leaves from Cape Henry, 
Ya., show the following differences from Q. virginiana: 

Epidermis: Cuticle thicker; dorsal surface less densely covered with similar 
stellate hairs, their arms longer, more slender and much thinner-walled. 

Colleuchyniatic hypodenn none except above the midvein. Truo eolle^ichyma 
(hypodermal) strongly developed beneath the midvein. 

Steremue entirely surrounding the midvein, where it is much thicker-walled 
than in virginiana, 

ChlorencJiyma: Only the uppermost layer typical palisade; pneumatic tissue 
more compact and with more elongated cells than in virginiana, 

“ Material from Virginia and Mississippi. 

“Compare Solereder, Syst. Anat., p. 201. 



Fig. 43.—Querew) virgini- 
a/ia—steUate hair from 
dorsal leaf surface. 
Viewed from above. 
Scale m 
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(Proton majhtimus Walt. 

Leaf flat, bifacial, botli surfac(‘.s dciiHoly covevod ’wMlh a }>:ray, scab*- 
like ptibchfa'nco. 

Epiihriiiis Veniral, o<‘llh small, walls not imdiilabs Ihin; sLoinaia 
\(‘r\ uunuM-oiis, miard c(dls lov'cl willi IIk' opi(l('rmiN, ca('li sloiiiasui*- 

rouaded by 1 <‘i>id<'niial (‘(dls, 
of wbicb '2 an* dinVi*eMtiat(*d 
jih cnvscf'jil-Hliapod subsidiaiy 
cells paralUd with the guard 
colls; hairs phirioellular, slel- 
lalo, consist iiig of a long cylin¬ 
drical .stalk rifjing above the 
sm'face and <*oinposodof many 
small cells partly of siibepi- 
dornial origin, from the apical 
cell of wliicb i*adiat(* in a 
no.arly borizontal plane nn- 
moroTiH nnieollular, sharp- 
X>ointed arms witb tliick, 
smooth cuticle, cohering near 
tlioir bases so as to form a shal- 

Pifj 44 rmtoii hair from dor&al leaf low Clip. Doreal, Similar; CU- 

surlace. ti, View from above; ii, oross section; Ep, 

epidormis; P, palisade. Scale 840 ticlo thickened and gl^nulai 

underneath the large veins; 
stomata about equally numerous; hairs (fig. 44 ) with less numerous 
and thinner-Avalled arras. 

Hypoderm, none, except beneath the large veins, where several 
layers of thin-walled colleneliymatic tissue occur. 

Siereonie, none. 

Chlore'iirliy'tna: Palisade iu one layer, <*om])aet, the cells elongated, 
interrupted only by thick-wallcd, branching, sclerotic idioblasts; 
pneumatic tissue of roundish cells. 

Ilex vomitoria Ait. 



Leaf evergi’een, thick, shining and tlark gri'cn above, bifacial. 

Epidermis: Ventral, cells rather high (but small iu their diameter 
parallel to the leaf-surface), the outer wjill and cuticle much thick¬ 
ened but not nearly so high, as the coll lumen, rmlial walks rather 
thin, undulate; cuticle smooth; stomata none; erect, shoi't, stout, 
pointed, often curved, prickle-like unicellular hairs with very thick 
walls (lumen almost obliterated) and smooth cuticle along the mid- 
vein.^ Dorsal, cells smaller, thicker-walled (outer wall and cuticle 
exceeding the cell lumen in height), the radial walls nearly straight, 
porous; cuticle wrinkled; stomatavorymimorous, guard cells slightly 
depressed; hairs, none. 

^ This specie*! is, therefore, an exception to the rale that evergreen leaves have 
no hairs on the upper or ventral surface. (See L;ilanno, p. 117.) 
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Hypodermal collencliymafic tissue in a single narrow layer abov(‘ 
llio inidvein (as in I. opaca) and several layers beneath the inidvein. 

Chfore>icliy)na: Palisade in two layers; pneumatic tissue rather 
open (more ho than in J. aquifolmrn and J. opaca). 

Mesfome bundfeo^ mid vein rein forced by a narrow group of stereome 
Ixdow the loploine, and a Ihiniier-walled group al)ove tlie ha<lrouu‘.’ 

Oenothera humifura Nutt. 

Leaf densely silky-pubescent, imperfectly bifacial, midvein slightly 
imi)ressed above, not prominent beneath. 

Epidermis similar on both surfaces, cell walls not undulate, some¬ 
what thickened, especially the outer; cuticle smooth; stomata with 
guard cells level with the upper surface, slightly prominent beneath, 
the majority lying parallel to the veins, but many irregular; hairs 
densely matted, subappressed, long, sharp-pointed, unicellular, with 
thick, granular cuticle, each radially surrounded bj^ 5 or G foot cells. 

Hypodermal coll&uchyma in 2 narrow layers above and 1 wide 
layer beneath the midvein, separated from the mestomo above and 
below by colorless (water-storage?) parenchyma. 

Siereome^ none. 

Chlorenchyvia not sharply differentiated; palisade containing large 
cells inclosing raphides, which are yet more abundant in the other¬ 
wise rather compact pneumatic tissue. 

Teucrium nashh Kearney. 2 

Leaf normally horizontal, bifacial, dark green above, white-tomen- 
tous beneath, margins (especially in young leaves) somewhat revolute, 
veins impressed above, prominent and reticulated beneath. 

Epidermis: Veutral, cell walls thin, the lateral not undulate or but 
very slightly so; cuticle smooth; stomata, none; hairs scattered, 
mostly 3 or 4 celled, tliiu-walled, smooth, slender, very sharp-pointed, 
strongly bent so as to lie nearly parallel to tho surface, surreundod 
radially by 4 to 10 (most frequently G) foot colls. Dorsal, cell walls 
more undulate; stomata in the sheltered interetioes between the pro¬ 
jecting veins, with guard colls slightly i)rominent, lying in all direc¬ 
tions, usually bordered by 2 epidermal cells and at right angles to 
their dividing wall, but with many exceptions; long-pointed hairs 
forming a dense covering; also very numerous, spherical, sessile, glan¬ 
dular hairs with roughened cuticle. 

Hypodermal collencliymatic iiss^ie in 3 or 3 narj'ow layers above and 

'Specimens cultivated at Washington, D. C., differ in having 51 layers of pali¬ 
sade, and no stereome above the hadrome of the mid vein. 

^TencrUm canadensc, which is never, to my knowledge, d strand plant, differs 
chiefly in the less dense hairy covering of the dorsal leaf surface and in the dis¬ 
tinct granular roughening of the cuticle in the pointed, as well as the glandular 
hairs. 
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1 wide layer beiuvil.li the midveiii, the latter sepai*ated IVoin the lep- 
toiiie by several layei's oJ' eolorless pareiichyitia. 

Stevpome, Jioue. 

Glilorenchyiiiti: Palisade a mIui^Io layce* f)f short eolls, very compact; 

])n(iuinatic tissne oecupyin^i!: the 
rest of the leaf’s tluckiiess, also 
raiih<‘r conipae.t. 

Physalis vtscosa L. 

Leaf flat, thin, imperfectly bifa¬ 
cial, gray-canescent or green (de¬ 
pending upon the amount of 
pubescence).^ 

JSpiderniis similar on both faces, 
coll walls not thick, the ratlial un¬ 
dulate ; cuticle above and beneath 
the veins thick and warty; stomata 
much 11101*0 numerous on the dorsal 
surface; hairs (flg. 45) about 
equally numerous on both faces, 
Pio. ^.—Fimaiia brunciied luvirfrom thiu-wallod With granular cuLicle, 
leaf. Scale m cousisting of a unicellular stalk 

bearing 3 or 4 (usually 3) conical, acute, unicellular or sometimes 
bicellular arms, these in turn sometimes once-branched. 

JSypodermc^ collenchymaUc tissue above and beneath the veins. 
Sfereome, none. 

ChlorenoTiyTria: Palisade and pneumatic tissue not well differen¬ 
tiated, both compact. 



^The tudividtials observed upon Ooracoke Island had greener, less pubescent 
leaves than at Cape Henry, Va. 
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Leaf anatomy of aaiul-strand speciea. 

(The sign X Indicates presence of character; ± its imperfect development.] 


Species. 


Panienm amarnm.— 

Mnhlenhergia flliijea. 

Spartina patens...?. 

Spai'tina strlcta i.. 

Chloris petraea. 

TJniola panlculata. 

Tucca aloifolla. 

Yucca glorioaa. 

Myrlca caroUnensiB. 

Myrica cerifera... 

QnerctiB virglniana. 

2!anthozyltm). clava-herculis 

Croton maritinms. 

Hex vomitoria. 

Oenothera hnznifasa. 

Teucrlnm nashii.. 

PhysaliB viacosa. 


Spedea 


Paulcum amarum. 

Muhlenbergia fllipes. 

Spartina patens.. 

Spartina stricta. 

Chloris petraea. 

Uniola pamcnlata. 

Yucca dolfolia. 

Yucca gloriosa.. 

Myrica caroUnensls.. 

Myrica cerifera.. 

Quorcus virglniana. 

Zanthoxylum clavarherculis. 

Croton maritimns... 

Ilex vomitoria.. 

Oenothera humifusa. 

Teucrlum nnahll.. 

Physalifl viscosa. 



1 Belongs to the Salt Harsh, hut is inserted here for convenience of comparison with other 
Gramineae. 






















































































Fanlcnm amamiQ. 

Mu'hlon'bergJa filipes... 

SpartLna patons... 

Sparttnaetrlota. 

Ohloris petraea. 

Unlola panlonlata. 

Tneca aJoifoUa. 

Yucca gloiiosa. 

Hyrica oaroUnensls ... 

Myrioa ceiifera. 

Quercas vlrgiiilana.... 
Zaatboxylum olava- 

iercoUs .. 

Croton znarlttmua. 

Box vomltoria. 

Oenothera htunifnsa ... 

Tencrlnm TiaBhil.. 

Physalia viaoosa..!. 


^eatl 
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SALT MAJRSH SPBCIBS. 

Triglochin striata Ruiz <fc Pav. 

if'a/isolatoral, Ikickish. 

Epidermis cells witli iioiiundiilato walls, tlio outer strongly thick¬ 
ened; cuticle thick, granular; stomata in i*ows parallel to the nerves, 
level mth the surface, each hordercd by 4 epidermal cells, of which 2 
are subsidiaiy and resemble the guard cells; hairs none. 

Stereonie none. 

OJdorencliy'ma: Two outer layers compact, continuous on both sur¬ 
faces, not palisadic except at the leaf margins, where li layers of pali¬ 
sade occur; parencliyma of the interior of the leaf containing little 
chlorophyll, interrupted by lacunes. 

Mestome hwidles imbedded in the interior parenchyma, each sur¬ 
rounded by a small-celled mestome sheath, whoso inner walls are 
excessively thickened and layered; this surrounded by a sheath of 
large-celled, colorless parenchyma. 

Spartina stricta (Ait.) Roth. 

Treated for comparison among sand-strand grasses, page 289. 

JUNOUS ROBMERIANUS Scheele. 

E/Cu/vertical, terete, sharp-pointed, stem-like. 

Epidermis cells all small, quadrangular (superficially), regular, 
without alternation of long and short cells; smaller and thicker-walled 
over the bands of ohloreuchyma than over those of subepidermal 
stereome, the outer walls much thickened and porous; stomata^ with 
guard cells level with the oilier epidermal cells; hairs none. 

Stereome (subepidermal) alternating with the chlorenchyma in 
strong groups, which in cross section are I-shaped.® 

Oldorentdiyma of typical long, naiTow palisade cells, mostly in 5 or 
6 layers. 

Mestome bundles aiTanged in several concentric circles, com¬ 
pletely surrounded by stereome (which is particularly strong on the 
two sides iiarallel to the loaf surface), the whole enveloped by a 
beautifully regular, largo-cidled x>arenohyma sheath. Within the 
stereome the bundle is encircled by a mestome sheath of small, thick- 
walled cells. The outer mestome bundles, with the colorless paren¬ 
chyma between, form a continuous ring, unbroken by lacunes. The 
inner bundles lie in tliin longitudinal plates of parenchyma, which 
seijarate large lacunes. Small bundles of stereome, each suiToimded 
by a x>arenchyina sheath, also occur In the interior of the leaf. 

Stem differing but little from the leaf; difference consisting chiefly 
ill the presence of a cortex of some thickness, and in the less elon¬ 
gated chlorenchyma cells. 

'Of the type common in Jnncaceno, Cyperaceae, and Gramineae. 

*‘*I-fQrmige Trilgev '* of Bchwoudeuer, 
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SESUVIUM JVIARITIMUM (Walt.) 


Z/ea/isolateral, .somewhat succulent. 

Epidermit^ relh wilh nonundnlate, radial walls, the oilier soino- 
wlial thickened, some of th(‘ colls much larj^er and probably sorvinjj; 
for water storage; cutiel(‘ smooth; stomata lying in all (lir(‘etionH, 
guard cells level ivith the ejiidennis, eai'h stoma bordiuM'd by ll lo (5 
(usually 4- or 5) undifferentiated epidermis eelLs; hairs none. 

Stereo me none. 

CldoroncTiyma homogeneous and oeciixiying the entire thi(*knoss of 
the leaf, interrupted by largo intercellular spaces, which lie beneath 
the large (water-storage) epidermal cells. 

Mesiome bundles with a small group of coUenchyma «n the leptome 
side. 

Stem: Epidermis with cell walls, especially the outer, strongly 
thickened. Stei’eoine none. CoUenchyma in small groujis above the 
leptome of the primary me.stomo bundles. Cells containing crystal 
masses in the pith and a few in the cortex. 


Tissa marina (L.) Britton. 2 


Leaf isolateral, homicylindric, furrowod, margins sparsely ciliate, 
especially towaixl base. 

Epidermis with cells somewhat elongated parallel to the leaf axis, 
the radial walls strongly undulate, the outer walls 
slightly thickened; stomata always parallel to the 
leaf axis, guard cells slightly prominent, lying usu¬ 
ally between 2 ordinary epidermis cells and at right 
angles to their dividing wall, but sometimes bordered 
by 3 cells; hairs (on the margins) glandular (fig. 4U), 
capitate, with a 3 or 4 celled stalk. 

Sfieremne none. 

Cliloretwhijma compact, its cells not elongated, 
Oolorless pareneliiima (water tissue) constiitmting 
the interior raesophyll. 

Mestame bundle of the midvein small, lying dec]) in the water tissue, 
with a small group of coUenchyma outside the leptome. 

Stem: Epidermis with thick outer cell walls and wrinkled cuticle. 
Outer cortex separated from the inner by an unbroken, 2-layered ring 
of stereome, with cell walls (especially of the inner layer) compara¬ 
tively thin. 



Fia, 40 ~Timt mar- 
ina~gliuidTilar hair 
from leaf margin. 
Bc{UeS4D, 


^ SeswuivM pentaTidruin Ell,—Compare "Warming’s ilescsriptioii and figure of 
poriv2aoa$trum, Halofyfc Studier. pp. 180, 311. 

^ Sjpergviaria 9(Uina J. and O. Pzeii. 
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Kosteletzkya viRGiNic’A (L.) A. Gray. 

broad and flat, bifacial, stellato-pnbehcent on ])oth surfaces. 

Epidennis cells with nonundiilate, thin walls, except above and 
below Iho larger veins, where the eutieie is rather thick and laj^ered; 
stomata with guard cells slightly j)rominont, moi*c numerous on the 
dorsal surface; haii’s stellate, consisting of 5 to 8 acute unicellular 
arms with thick, smooth eutieie, separate nearly or ([uiio to the base, 
each from a narrow foot coll in the epidermal plane. 

Hijpndermrd coVenchijmd stronglj'^ dovelopi^d above mid below the 
larger veins. 

Chl()renchij7fW: Palisade 1-layored; pneumatic tissue Avith numer¬ 
ous small intercellular spaces; mucilage cavities distributed in the 
chloivmchyma. 

Mesto7rie hvndles almost eomplotety surrounded by a thin, inter¬ 
rupted sheath of stereomo, which is most strongly developed outside 
the leptome. 

Ammania kobhnei Britton. 

iea/flat, rather thin, aijproximately isolateral. 

Epidermis: Cells AAuth radial walls strongly undulate; all the walls 
thin, except above and below the larger veins, where the outer walls 
are considerably thickened; cuticle smooth; hairs none; stomata 
chiefly parallel with the veins, but some irregular; guard cells slightly 
prominent, each stoma bordered by usually 4 undifferentiated epi¬ 
dermal cells. 

Collenchyma none. 

Stereome none. 

Chlorenchyma homogeneous, not palisadic. 

ViNCBTOXicuM PALUSTRE (Pui’feh) A. Gray.’ 

Leaves narrow, sharply roflexed and hanging almost vertically, 
imperfectly isolateral. 

Epidermis: Cell walls ratluu* thick, not undulate; cuticle wrinkled, 
especially above and below the veins; stomata more numerous on the 
ventralsiirfac(i, level with the epidermis, each bordered by 4 or (more 
often) 5 ordinary epidermis colls, generally ])arallel with the leaf 
axi.s on the ventral surface, very irregularly disposed, often at right 
angles to the axis on the doreal snrfact^; hairs none. 

Hypoderm a single, narrow layer, only above the midrib. 

Collenchyma none. 

Stereome none. 

Cldorenclujma not palisadic, homogeneous through the leaf, but 
the interior containing less chlorophyll. 

Cells containing masses of crystals (citlcium oxalate) scattered in 
the ehloreuchyma. 

S1e}n: Epidomiis as In tlH‘ leaf. 


'Seuteni maritima Decan©. 
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Hypoderm coulinuouh, L-laj'-ered. Outer <*or 1 .ex wilh mlluM- 1 hi<*k- 
-walled oells, containing chlorophyll; inner cortex gradually iKM'otning 
thinnor-walled and colorless. 

SleT(‘0))iP in a concentric hand of isolalcd gi'onxw, lying inHid<‘the 
middle of the cortex. 


IH 


LdHifemiis <hu‘fs f(*w, lying just outside tlu» inoNlonu' hundloK. 

Mpfi/ontp ImndlPN hicollat(M*al, 

\ \ ])orileptoniatic, the leptomc most 

j 's/V.A strongly developed on the outer 

T periphery of the hadroino. 

^ Lippta nodtploea Mx. 

1 imperfectly hifacial, nsn- 

^^ ^ ally liorizontial, hut sometiines 

liy vertical. 

W Epidpinnm alike on holli sur¬ 
faces, cell walls thick, not undu¬ 
late; cuticle wrinkled; stomata 
(iig. 47) lying in all directions, 
guard cells almost level with the 
venla'al surface, slightly depressed 
on the dorsal surface, each stoma 
bordered by 2 crescent-shaped, 
chlorophyll - holding, subsidiary 
colls which are usually at right 
angles to hut often nearly or quite 
parallel to the guard cells, and of 

Fig i7.—Lippia nodifloi a—siomata and Imirs. whicll OllC is usually considerably 
a,Stomataoiiloat;6,linli'andhtouiaonventral than the othor; hail’Sahun- 

leaf surface; f, Imirou doi-aal surface. Scale _ ° j-, 

810. daiit on both faces, parallel to the 

veins, appressod, lying in slight 
grooves of the opidoruiis, each attached by its middle (honci* 2-arined) 
to a short cylindrical foot cell, which is bordered by several wedge- 
shaped (as seen from above) radially arranged epidermis colls, the 
free cell with a very thick, warty outiclo. 

Hijpodermal collenchyvia (not very typical), in 1 or 2 layers above 
and 3 or 4 below the principal veins, interrupting the chlorenchyma 
in full-grown leaves. 

CMcyt'ethchyma: Palisade 2-layered, the colls rather shoit; pneu¬ 
matic tissue rather compact, not well differentiated from the palisade, 
but its cells more nearly isodiamotric and containing l(\ss chloroidiyll. 

Mestome bundles (of larger veins), with some stereome IjoIow the 
leptoine and a small group of colleuchyma above the hadrome, which 
finally becomes continuous with the suhepidermal group of col- 
lenchyma. 


iCkmxpare Warming, Ealofyt-Studier, p, 333, and Solecreder, Syst, Anat.,p. 713, 
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j\[()NNTERA MONNIEILi (L.) BRTTTON.’ 

Occurs in 3 forms; one in shallow pools, largely suhniersod, Milh 
long stems, elongated mtornodes, and larger leaves; the other terrCvS- 
trial, in wet sand, with shoi-l), creeping stems, contracted intemodes 
and smaller leaves. 

(a) Aquatic form. Struct,ure that, of a i)artially submersed hydro¬ 
phyte, with thin-walled tiss\ies, much i*educ(Ml mestome systeiu, no 
mechanical tissue, etc. 

/jco/isolateral. 

Epidennis: Cells with undulate lateral walls, the walls thin except 
the outer, which is somewhat thickened*, cuticle delicately wi'iukled; 
stomata more numerous on the dorsal surface, guard cells about level 
with the epidermis, bordered by 2 to 4 ordinary epidermal oells; hairs 
none. 

* Chloreiicliyma homogeneous, palisade none. 

Mesfome humUes immediately bordered by chlorencliyma, not rein¬ 
forced by stereomo or collenehyma. 

Stem: Epidermis as in the leaf. 

Cortical parenchyma in 1 or 2 continuous layers just beneath tlie 
epidermis and around the central cylinder, elsewhere in 1-layered 
plates, separating the large lacunes. 

Mestome cylinder composed of several bundles, inclosing a sm^ll 
quantity of x)ith. 

{h) Terrestrial form. The only tangible differences from the aquatic 
form arc: Stomata about equally numerous on both leaf surfaces; 
mestome bundles somewhat more developed and walls of the vessels 
more lignified; mesophyll somewhat more compact. 

SOLIDAQO SEMPBRVTRENH L.^ 

heaf somewhat deshy, vertical or nearly so, approximately isolat- 
eral. 

Epidermis: Colls with nonimdulato radial walls, only the outer 
strongly thickened, except above and below the larger veins; cuticle 
strongly wrinkled; stomata numerous on both fact^s with guard colls 
level mth the surface, bordered by usually 4 ordinary epideraial celLs; 
hairs none. 

Hypodermal collenehyma in only 1 or 2 narrow layers above and 
3 or 4 wide layers below the larger veins. 

Ghlorenchyma homogeneous, none of it typical palisade, frequently 
interrupted, especially opposite the mestome bundles, by plates of 
colorless, thin-walled parenchyma (water tissue), which extend frqm 
the ventral to the dorsal epidermis, and ultimately break down into 
large lacunes close beneath t,he epidermis. 

* Herpestis monmera H. B. K. 

*The material examined was collected at Virginia Beaoh^ Va, 

3905-4 
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DuHa (probably rc^sinlferous) mimcroiis, especially near tlio dorsal 
surface, apparently always lyin^f in tbo plates of water tissue, one 
below tlie leplojne of the mid vein. 

Mcftiomp bundles oi tli<‘ larger veins with a narrow (in transverse 
section erese(‘nt-shapetl) group of comparatively thin-walled sten^onn^ 
abov<* the liadrome. ‘ 

Aster tisnotfolius L. 

Loaves narrow, almost vertical, isolateral, thick, with a deep groove 
on the dorsal surface on each side of the midvein, margins slightly 
incurved. 

Epidermis: Cells comparatively largo, walls not undulate, the outer 
greatly thickened; cuticle wrinkled and with slight furrows corre¬ 
sponding to the radial walls of the epidermal colls; sfoniata rather 
few and large, the guard cells slightly sunken, mostly somewhat 
deflected in direction from that of tho leaf axis, bord(‘red by usually 
3 ordinary epidermis colls; hairs none. 

Hijpodermol eollenrhyma in a few naiTow layers above and rather 
wide layers below the midvein. 

'Chloreucliijina consisting of palisade with high, narrow cells, in 
about 2 layei-s on both faces, strongly converging toward tho mid- 
vein, especially on the ventral side. 

Colorless parenchynm (water-sliorage tissue) occupying the interior 
of the leaf in small quantity, and surrounding the mid vein, where it 
replaces tho palisade. 

Mestome bundles not reinforced by stereome. 

Aster subtjlatus Michx. 

Leaves wider and thinner than in the preceding, almost vertical, 
isolateral, ftat, impressed above the midvein, which below is promi¬ 
nent, witli a furj'ow on each side of it. 

Epid>ermis: Cell walls not undulate, ihick, the ouUu* very tliick, 
the inner eollenchymath}-thickened wlioro hypodt'riual oollenchyma 
occurs; cuticle wrinkled; stomata, wdth guard (r^Us lying x>arallel to 
the leaf axis, level with the suiilaco; hairs none. 

Hypodermal eollenahyina above and below the veins (about 4 hiyera 
between tho leptome of tho midvein and tho dorsal epidermis) and in 
the marginal angles. 

QMorenchynia of compact palisade, occupyiiig i)ractically tho entire 
thickness of the leaf except where collonchyma occurs and about the 
midvein. 

'The leaves of nonmaritime species of Solidago (e. g., S. petiolariH, S. negUctu, 
and S. ereota) exhibit some interesting differences from S, senipervireiis. All three 
have bifaoial leaves with compact psdisade and open pnetunatic tissue (chloren- 
chyma least differentiated in S, pctiolaria). Stomata few {S. erecta, S, lUiglecla) 
or none (S. petiolaris) on the ventral surface, guard cells slightly prominent on 
the dorsal surface. Hairs along thf» veins, esi)eoially on the dorsal face in S. petio^ 
lai h, y or i ceiled, sharp-pointed, bent. 
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Colorless2>ore)!ohyiNd (wfiter-st4>rage tissue) above and on each side 
of the iniclvein. 

Mestoiiic hiindles without storoome sujjports, but with a small irreg¬ 
ular group of collenehyma lying outside the hadrome.^ 

BaCCHARTS HALIMIFOLIA L. 

Leaves thickish, nearly vertical, isolateral. 

Epidermis: Cell walls not undulate, thickened, the outer ones greatly 
so; cuticle warty, especially on the dorsal surface; stomata uioslly 
parallel to the veins, but many somewhat deflected, guard colls slightly 
prominent, each stoma radially bordered by 4 or 5 small ejndermis 
cells. 

GoUenchyma (hyi)odermal) replacing chlorenchyina above and below 
the larger veins (0 or 7 layers below the lepiomo of the midviun), 
containing no ducts. ^ 

Chlo7'en(‘7iyma: Palisade occupying the whole thickness of the leaf 
between the veins, rather open, especially that in the intei-ior of the leaf 
(but typical pneumatic tissue none), converging toward the mid vein 
on the dorsal side; large, deep air ehambei'S undorneatli the stomata. 

Colorless parenchyma (water tissue) in layers on each side of the 
midvein (cells circular in cross section), in a single layer entirely sur¬ 
rounding the smaller bundles. 

' Three nomnaritime species of Aster were selected for comparison with the two 
salt-marsh species: A. pimiceus, a broad-leaved plant of boggy ground, and A, 
dumosus and A. ericoidcs, narrow-leaved species of dry, sandy soil. 

A. ericoides has a practically isolateral leaf, epidermis alike on both faces, with 
undulate radial and thickened outer walla, finely wrinkled cuticle, guard cells of 
the stomata level with the ventral surface, slightly prominent on the dorsal sur¬ 
face; chlorenchyina near both surfaces compact and small-celled, more open and 
larger-celled in the interior of the leaf; hypodermal collenehyma in 3 layei’s above 
and below the midvein; water parenchyma none. 

A. dimosiis has a distinctly bifacial leaf, epidermis much as in ^1. ericoides, but 
the 3 surfaces more differentiated, the ventral with radial cell walls less undulate 
and outer walls less thickened than in *1, eriooides, cells larger and stomata much 
fewer on the ventral surface, the dorsal with radial walls more strongly undu¬ 
late, and scattered, slender, pointed, few-celled hairs along the veins; ])alisade com¬ 
pact, pneumatic tissueopen; veins supported by hypodermal collenchymatictisatie. 

A. imnicem shows, of course, the greatest amount of difference from thesalt- 
maxsh forms. It has a flat, approximately horizontal, bifacial leaf. The ventral 
surface is rough with thick-walled, prickle-like, l-celled hairs, mixed with scat¬ 
tered, longer, more slender, and thinner-walled hairs; the stomata lie in all direc¬ 
tions in and have their guard cells level with the dorsal surface, but are wanting 
on the ventral face; the cuticle is smooth; the chlorenohyma is differentiated into 
a single layer of compact palisade and a few layers of rather open pneumatic tis¬ 
sue; no colorless parenchyma occurs inside the epidermis. 

On the whole the salt-marsh Asters show less anatomical divergence from inland 
forms than does the salt-marsh Solidago. Of the two species, A. Unuifolina 
exhibits a more distinctive halophytic,.or rather xorophytio, structure than does 
A, subnlafiis. 

^Wanning, Hsdofyt-Studier, p. lOn, describes ducts which occur in the collen- 
ohyma of the leaf ©f Baedharis dioica. 
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Mesitomp hundles with a strouj? grou]) of Htei'eoino only outside Iho 
hadroTue in young leaves, in older leaves a corresponding group of 
more numerous and smaller cells oiitside the loptome also. 

IVA FRUTESC'ENS L.‘ 

Leal’ thick, iisually almost vertical, luvirly isolateral. 

Ej))i{pr)ni,9 cpllti small, walls not iindulal<‘, thick, esp<‘<}ially lh<‘ 
outer; eulielo wrinkle*!, especially above 
and below the veins; stiomata small, about 
equally numerous on botli surfaces, the 
guard cells sunken, especially on the dor¬ 
sal surface, lying irregularly in all direc¬ 
tions; hairs on both surfaces (fig. 48) ap- 
pressod, antrors(', thick-walled, 2 or 3 
colled, sharp-pointed, the terminal cell 
abruptly narrowed just above its base, 
each hair borne upon .5 or G radially 
arranged foot cells which form a cushion 
that projects above the level of the epider¬ 
mis; glands, 2 or 3 colled, sessile, nearly 
spherical, almost filling depressions in the 
epideiTOis and rising slightly above its gen¬ 
eral levol. 

Hypodemial collenclxyma in strong 
groups above and below the larger veins 
(about 10 layers above and below the midvein). 

Clilorenelujmd palisndic, in several layers, the colls small and 
naiTow, those near the midvein converging toward it; palisade fre¬ 
quently intorrupte<l (especially opposite the mestome bundles) by a 
few rows of Ihin-walled, colorless parenehyina (water lissu('), which 
ultimately breaks dowli into laoiiU(‘H. Large duels, eaeli surrounded 
by a sheath of small cells, <)c<jur in the watei’ tissue, {*s])ecially on the 
ventral side of the leaf. 

Mfifttoxne bundles with a little thin-walled sbu-t'orne over the 
hadi‘Oiue.'^ 

* The material examined was collected near Virginia Beach, Virginia. 

iTnbHeata Walt, is a common plant of the Atlantic sand strand in the 
Southeastern States, although not observed upon Ocraooke Island. It presents 
some interesting dififerenoes from the salt-mardi L fi’iitesoeiis. The leaves exam¬ 
ined were collected near Cape H^nry, Virginia. 

The plant is strongly arom itio, the leaf perfectly isolateral, fleshy and smooth. 

Epidermis: cells much larger; outide not wrinkled; s omata with guard cells 
level with the ventral surface, somewhat sunken on the dorsal; hairs none. 

Colkmhyma less strongly developed than xn I. frutescens. 

Ghlorendiyifm consistii^ of 0 or 3 layers of palisade on both surfaces. 

ColorlessparenchyTna (water-storage tissue), filling the interior of the leaf and 
interrupting the palisade above and below all the veins. 

ilfesfo^ne bundles lying in the midst of the water-stor^e tissue; stereome none. 

The most important dlfierences in /, imbrieutu are the strong development of 



Pro. 48 —h'n fniteseen^—hsiv from 
rontral lenf burfnee Scale 820. 
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Borrtchia PRUTESCENS (L.) do. 

Leaves^ {fig. 40) fleshy, almost vertical, imperfectly isolateral, the sur¬ 
face glistening, whitish, mealy looking, especially in jmnng leaves. 

Epklermis (fig. 40) with small, thin-walled cells, v(‘i‘y many of 
which are extended by tangential division into commonly 2 to 4 
celled, thin-walled, pointed, usually bent hairs (fig. 50),^ the whole 
forming a very dense covering and giving the leaf its peculiar, glis¬ 
tening aspect; stomata only on the ventral surface, the guard cells 
slightly sunken. 

Coliencliyma (hypodermal) in several layers above and below the 
large mestomo bundles (five in the midvein). 

Chlor&iichyma consisting of very compact palisade, 2-layered on 
both surfaces; pneumatic tissue none. 

Colorless parenchyma (water-storage tissue) (fig. 49) occupying the 



Borrtchiaft'utescent—lso.i section. Trans¬ 
verse section, showing epidermis of ventral sur¬ 
face (Ep): imhsade (P); colorless parenchTina 
(0 T); hadrome (H) and leptome (L) of a small 
mestome bundle; and epidermis of dorsal surface 
(ep). Scale 320. 



Fig. G0-—Borrichia 
/rut csceiia—loaf- 
hairs. Scale 2i0. 


interior of the leaf and forming rather more than one-half its thick¬ 
ness, at somewhat regular intervals displacing the palisade on tlie 
dorsal side and extending to the epidermis. Ducts (on the ventral 
side) frequent just beneath those extensions. 

Mestome bundles of the veins (fig. 49) lying deep in the water-storage 
tissue; reinforced on the leptome side by a strong group of very thick- 
walled stereome, on the hadrome side by a smaller group; leptome 
and its elements beautifully differentiated, the sieve tubes each with 

water-storage tissue in the interior of the leaf and the absence of hairs—jnst the 
converse of what one would expect as the differential characters between a dtme 
and a salt-marsh species. 

^ The apical cells are easily broken off, so that in older leaves the covering appears 
to consist of rounded, nsmdly bicellular pax^Uafti 
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a companion cell and a Land of four or iivo cribrilc paroncJiyina 
cells. ^ 

amtlontf/ of mil!-i)iarn]i apecicn. 

fTho biKii . ludif.itoa prt'boucw of J Its iiniiorf<‘ct. devolopinent.] 
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Oharacters uivou under species of the “ sand strand,” page 889. 


^ Bonicliia (irborcsceiiH (compai’e Warming, Halofyi-StnOier, p. 212) is a very 
siiiiilar.bnt larger plant of tho tropical American strand. It differs from B.fruicn- 
06718 in the following particulars, the characters being taken from material col¬ 
lected in South Florida and Porto Rico: 

Hairs much thicker-walled, entirely disappearing in old (mure than 1 year 
old?) leaves; stomata on both Hurfuces, with guard cells slightly prominent on the 
ventral face, less numerous and with guard cells slightly sunken on the dorsal 
face; epidermal cell walls, espucially tho outer, thick; palisade interrupted both 
above and below by extensions of the water-storage tissue, which on the ventral 
side ultimately disorganisse and form largo laouues; hypodermal colleuchyma 
occurring where tho palisade is interrupted on tho vonti-al aide; colleuchyma 
taking the place of stereome as supports of tho veins, ospuoially strong on the lep- 
tome side. 

From Warming’s deacriptioTi and figure of J). arborp^cefis my specimens showed 
important differences: (1) The presence of hairs (elsewhere in the same paper 
Warming mentions their occurrence in this species); (2) stomata with guard cells 
slightly prominent on the ventral surface (Warming writes “stomata sunken”); 
(8) collenchyma present and strongly developed; (4) mestome bundles in three 
planes (one according to Warmingl, some small ones being situated near the upper 
and the lower epidermis, while the midvein is central in the water-storage tissue. 
































ANATOMICAL SUMMARY OF SALT-MARSH SPECIES. 

-Leaf anatomy of sciU-niat'iih sjjecies —( ontiuned. 

(The sign x Indlcatea preHouc-e of chaiwter; j- Its Imperfect dovelopiuent.] 
I Epidermis. 


TriKlochin striata. 

fipartiua strlota i__ 

Jimcus roemerianus. 

SesuTlnm marltlinum .... 

Tissa marina. 

Kosteletzkya vlrfflnlea ... 

Aminanla koelinei. 

Vlncetoxlcum palnstre... 

Llppla nodlflora. 

Monniera monniera. 

Iva frutescens. 

Solidago aempervirenfl.... 

Aster tenalfollTis. 

Aster sabnlatUB. 

Bacclians lialtmif olla. 

Borriclila frutescens. 




Hypoder- 
mal collen 
chyma or 
collenchy 
matic tissue 


TrlglocQiin striata. 

Bpartina htvlota' . 

JuncuH roouKirlanus 
SoHU viuni inaritinium.. 

Tibsa marina. 

Kohtelotzkya virglnica 

xVmmaiiiu kuelinei. 

VinoetoxieuTU palustro 

Lippia noillflora. 

Monnieramounlera ... 

Iva frutosoons.. 

Solidago sempervlrens 

Aster tenrdfollns. 

Aster BubnlatuB. 

Bacoharls halimifolla . 
Borriobla frutescens... 
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Leaf auufomy of salt-maesh sjjecim —Continued, 

[Thi‘ sij?n ' ludicatos prese nco of cLiractor; L its iinpcrioi t (le-\ oloinucnt.] 




Triglochiii .rtriata. 

Spartina htriotai. 

Junous roemoriantih... 
flesuvnim mai'itimum.. 

Tihsa iuai*ina. 

Kohteletzbyu vlrginloa. 

Ammaaia koehnci. 

Vinootoxicnin palustro 

Llppia uodltlora. 

Moiinlem moiiniera.... 

Iva fratesc-t'ns. 

Solidago aomporvlrena. 

Aster lonuifollub. 

Aster sabulatits. 

Bacebaris haltmlfolia.. 
Borriclila fratescens... 
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1 Clmraotors given under species of the “sand strand," p. 889. 


GEOGRAPHICAI AKFINITrES OF THE FLOEA. 

According to itH googrupliie position, Ocracoke Island lies well 
within the Anstroriparian area of l.lie Lower Austral life zone in North 
America.^ For two reasons, however, this relal.ionsliip of its flora is 
somewhat ohsoured; (1) By the largo x)roi)ortion of strand species, 
many of which have a very oxtonsivo g(‘ographi(} range; and (2) hy tlie 
absence of many of the most chanicti'ristie, species of the Austro* 
riparian area, due to the xmeuliar xjhysical (invironnunit. 

Of the total number of species of embryopliytes (about 1.15) oollocted 
or observed upon Ocracoke Island, between one-fourlih and one-third 
maybe designated as maritime, i. o., normally occiiiTing only in the 
salt marshes or on tho sand strand bord(‘i*ing the ocean. Those may 
be segregated into 4 groups, according to geographical range: 

1. Species occurring also on the coasts of tropical America. 

A prefixed asterisk (*) indicates that the species does not extend 
north of the month of Chesapeake Bay; a preflxed dagger (f) that 
the northern limit is in North Carolina, probably not far from Ocra¬ 
coke. TriglocMn striata and Monniera monniera extend north to 
eastern Maryland. 


1 Merriam, Geogr. Distrib. p. Life Zones p. 46, map. 
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Tri(jluchiii stnai(( R. & P. 
'‘(JifOTiiH virginUtna L.' 

I ( *lih>Hit })etmea Sw. 

^U)iiola jja)iicnlntu It. 
^Fhiihn'sfyli.<i spndimi Vahl. 


■) Yucca aloifolia L. 

"PhysaliH vincotia L. 

Mannicm moumera H.B. K. 
^Borrichia frutesceu.'i L. 
\Ipomoea sagittata Cav. 


2. Spocios inoHlly or ontirely confmocl to tlie soacoast of the Austro- 
ripiii’iaii area: Z(udho.r{jhn)i (‘]nva-her(‘uliN and, possibly, IJex I'omi- 
foria extend nortliward to Vii'ginia, whil<‘ the rest attain their northei’n 
limit in jNTori.h Carolina. 

MuhlenbergiafiUpvti M. A. Curtis. Ilex vmiitoHn Ait. 

Yucca gloriona L. Opuntia pes-eorvi Le Conte. 

Crolou mariliuiiM Walt. Vincetoosicumpaluafre (Pursh) A. Gray. 

Zanthoxylum dava-hercnlis L. 


8. Species confined to the Atlantic seacoast of North America and 
ranging north of the Anstroriparian area. The northern limit of 
each is cited as given in Britton & Brown’s Illustrated Flora. 


Pavieum ama't'iim minus Vasey & 
Scribn. (Connecticut). 

Spai'tina patens (Ait.) Muhl. (Nova 
Scotia). 

Distichlis spicata (L.) Greene® (Maine). 
Jnnciis 7‘oeniori<i'nusSdh6ele (New Jer¬ 
sey). 

Sesuvinm viaritimum (Walt.) B. S. P. 
(New York). 

Euphorbia poVygo^iifolia L. (Rhode 
Island). 

Kosleletzlcya virginica L. (New York). 
AmmamaJcoehneiBritton (New Jersey). 


O&nothera humifusa Nutt. (New Jer¬ 
sey). 

Limonimn caroUniniium (Muhl.) Brit¬ 
ton (Labrador). 

Iva frutescens It, (Massachusetts). 

SoUdago seynpervii'ens L. (New Bruns¬ 
wick). 

Aster tenuifoUm h. (Massachusetts). 

Aster suJbulatua Michx. (New Hamp¬ 
shire). 

Baccharia halimifolia L. (Massachu¬ 
setts). 


4. Specio.s occurring also on the seacoast of the northern hemisphere 
in the Old World. 


Spartiua alricin (Ait.) Roth. Salaola hali L. 

Afrijiicx hastata It. Tiaaa marina (L.) Britton. 

Salicomia Iwrbacea L. 

Of the nonmaritimo species of the island, fifteen are introduced 
and arc chiefiy wot'tls of American origin. The remainder (about 
two-thirds of the total flora) in eludes several mainly tropical species, 
sucli iiALippia^wdijJoraMiclix.., CenteUa osio^/ca(L.)Urban, 
ria f/eZ/zY-isForst., and TilUindsia ttsweo?(iesL.,which,whilehardly mari¬ 
time, are found usually near the seacoast in the Anstroriparian area. 
Finally, after excluding all the preceding categories except the second 
of strand plants, we have a list of species among which the Auatro- 
riparian element is sufficiently predominant to leave no question as 
to the general affinity of the flora. 

As previously remarked, however, many of the plants most char- 


® Normally a straud plant In Virginia and North Carolina. 
*The typical form. 
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actei-istie of the wliole Anstroiiparian area, and abundant on the 
mainland, boareoly 30 kilomoterb distant, are wanting upon Oeracoke 
Island. Notable among these absentees are the pines (Pinu.'ijJO.lusfris, 
P. iaeda), the gums (Nyssa spp.)) bald cypress {Tajcodium dis- 
bicliLim), the deciduous oaks, the cane {Amtidinaria niacrospeniui), 
species oC Eriantluis, Oare.r verrucam, Sin da,r lanrijolia, and Rny- 
chemia sc(tnd(^nb. 1 Fardly less striking is tlie nonoccuiTonce of most of 
the bright-flowei*ed herbs that abound in the pine foi’csts on the west 
shore of Pamlico Sound. Such are species of Coreopsis, Iloliauthus, 
Lacinaria (Liatris), Eupatorium, Solid ago, Rhoxia, Gerardia, Hyper¬ 
icum, Sarracenia, Ilabonaria, and Polygala. The unfavorable environ¬ 
ment is doubtless responsible for the absence of many of these plants, 
conditions upon the island being suitable only to the hardiest species. 
Scarcity of shade, of humus, and of fresh water accounts in like man¬ 
ner for the poverty of the flora in most of the lower forms, such as 
fresh-water algae, fungi, hepaticae, mosses, and feims. The numerous 
arrangements by which many of the higher plants are protected against 
excessive loss of water may also servo in some measure for protection 
against parasitic leaf fungi, and may pai*tly account for the com¬ 
parative scarcity of the latter. 

The general aspect of the plant covering is not attractive. Bright 
green foliage and flowers of brilliant coloring are too scarce to make 
much impression, while, except in the salt marshes, the plants are 
usually so scattered that it is the soil which gives tone to the land¬ 
scape. Furthermore, the trees and shrubs are mostly characterized 
by gnarled trunks, many dead branches, and ragged fohago, as a 
result of exposure to sand-laden winds. Altogether, the picture is 
one of somber monotony. 


LIST OF PLAITTS COLLECTED AND OBSERVED. 


[Ibo prefixed osterlHk denotes that the iilaut Is mtruducod.] 
lilCHENHEiS. 

Umea barbaia L. 

JRavialiiia niontagnei De Not. 

Mtrsoi. 

Bryum argentmm L. 

Rhyndliostegnm seyrviatum Hedw. 


POLYPODIACEAB. 

A^leniumplatynenron (L.) Oakes. (A. cberiewm Alt.) 

PINAOBAE. 

Juniperus virginiana L. 

TYPHACEAE. 

TypTva latifdlia L. 

SOHEUCHZERIACBAE. 


TriglocHiin striata Bmz & Pav. 
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POACEAE. 

Andropogon glomenduH (Walt.) B. S. P. (A. maaunnis Michx.; 
PaspdJtim viliatijohmn Michx. 

Paspaliim dhtichuta L. 

Pa'^paJitiii laeve Michx. 

Syntherisinu Jliiibriafa (Smith) Nash. (Digftan'a Jimhidata Bmith.) 
Panianm amarum Vaaoy & Scribner. 

Panicvm lauuginosum Ell. (?) 

Panicinu laxijlormtt Lam. 

Panioiim iie\irnnt1i»ni Grieeb, 

Panit'iini wnlferiPxaah. 

OpUaiiiemts aetarius (Lam.) Roem. & Sclmlt. 

Chaelochloa imberbis perennm (Hall) Scribn. & Merrill. (C. versicolor 
Bicknell,) 

Homaluecnchrus virgimoits (Willtl.) Britton. (Leeraia rirgimcd Willd.) 
Muldeubergia filipea M. A. Curtis. 

*8poroholn8indicm (L.) R. Br. 

"^Oapi'iola dactyhm (L.) Kuntze. {Gynodon daetylmi'PerB.) 

Sparthiapatena (Ait.) Muhl. (S.Jimcm Ell.) 

Spartina stricta (Ait.) Roth. 

Cliloria petraea Sw. 

*£llemhu'indiea (L.) Gaertn. 

Tripltiaispurpurea (Walt.) Chapm. 

Bmgrostia nitida (Ell.) Chapin. 

Uniola laxa (L.) B. S. P, (U. graciliH Michx.) 

Uniola Xiciniculata L. 

Diaiiclilis spioata (L.) Greene. (D. maritima Baf.) 


CYPEBACEAE. 


Cypenis cfyliiidricus (Ell.) Britton. (C, torreyi Britton.) 

Cyperus eohmatus (Ell.) Wood. (Q. baldwinii Toir.) 

Cypenis nuttalUi Eddy. 

Cyperus speclosus Yahl. 

Eleocharis sp. 

Dichrovieua colorata (L.) A. S. Hitchcock. (D. leucneepliala Michx.) 
Eimbrisiylis spadicea (L.) Vahl. 

Sdipits amcricanus Pers. (*9. pnng&us Vahl.) 

Scltria veriioUlata Muhl. 

Cladium effusmu Torr, 

ARAOBAE. 

Acorus calav} us L. 


BBOMEIiXACEAE. 

TUlandsia iisneoides L. 

JtTETOACEAB. 

Jxincus dicJiotomiis Ell. 

Jvneus roevierianns Scheele. 

JU7I0US sdrpoides Lam. 

LILIACEAE. 

Yucca aloifolia L. 

Yucca gloriosa L. 

SMIX.AOEAE. 


SmUoje bojia-uox L. (S. faumoidis A, Gray.) 
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MYRIOACEAB. 

Myrica carolinensis Mill. 

MyHm cenfera L. 

FA&ACEAE. 

Qiiercuit virginiava Jj. (Q. oirrns Ait.) 

MOBACEAE. 

Fieim cariea L. 

Broussouetia papyrifpr(r (L.) Vent 

ITB.TICACBAE. 

Pariefat'ia debilis Forst. 

FOLTaONAOEAE. 

Polygonum punetatnvi Ell. 

Riiine.r sp. 

CHEMOPODIACEAE. 

* Cnienopodinm antUelminttmm L. 

Atriplex Jictstata L. 

Salicomia herbacea L. 

Salsola hali L. 

PHYTOLAOOACEAE. 

Phytolacca decandra h. 

AIZOACBAE. 

Seauvinm maritimum (Walt.) B. S. P. (S. pcntandmm BIL) 
Molhigo vertidUata L. 

ALSmACEAE. 

Pissa marina (L.) Britton. (^Spergularia saiina J. & O. Presl.) 

BOSAOEAE. 

Bubua trim alia Michx. 

OAESALPINAOEAE. 

* Oaaaia OGoidentalia L. 

VIOIAOEAE. 

Aeaehynomene virginioa (L.) B. S. P. (A. Iiispidn Willd.) 
Meibomiapanioidata (L.) Kuntzse. {Dcmiodimnpanioiilatmn DO.) 
Oalaotia volvbilta (L.) Biitton. (<?. piloaa Ell.) 

LENAOEAE. 

Linwm medium (Planoh.) Britton. 

BETTACEAE. 

Zantlwxylum <dmxL-herculia L. 

ETTFHOBBIAOEAE. 

Croton mariUmua Walt, 

Acalypha graoUena A, Gray. 

Euphorbia polygonifolia L. 

ABACABBIAOEAE. 

JBJma radicana L. 
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ILIOAOEAE. 

Jlej' glabra (L.) A. Q-ray. 

Ilex opaca Ait. 

Ilex vomitorm Ait. (Z. cassZwf* Walt) 

VITACEAE. 

Vitis aestivalis Miclix. 

MALVACEAE. 

Kostelet-zkija virginioa (L.) A. Gl-ray. 

Hibiscus moselievios L. 

' Gosbypium hcrbaceuM L. 

HTPEB.IOACEAE. 

Ascynim Jiypericoides L. 

CISTAGEAE. 

Lechea villosa BU. (L. inajor Michx.) 

CACTAOEAE. 

Opnntia pes-corvi Le Conte. 

LYTHBAOEAB. 

Ammania kaehnei Britt. 

ONACBAOEAE. 

Ludwigia alafa Ell. 
lAJtdvngia microcarpa Miohx. 

Oenoth era hnmif uaa Nutt. 

AFIACEAE. 

Sanieula sp. 

Hydrocotylc umbellala L. 

Qevtella asiaticr (L.) Urban. 

PKIMTJLACEAE. 

Saniolus Jloribvndits H. B. K, 

PLtTMBAGmACEAE. 

Limaniiim earoUnianiini (Walt.) Britton. {Statiee Kmonium var. earoHni- 
anuniA. Gray.) 

LOGANIAOBAB. 

Gynoetomm im^reola (L.) Britton. (Mitreola petiolnta Tovr. <fcQT.) 
Polypremwn itrooimbetis L. 

ASOLEPLADAOEAE. 

Vincetoxiaiim, palmtre (Pursli) A Gray. {Seutera mariUma Deone.) 

CONVOLVULAOEAE. 

Ipomoea sagittata Oav, 

VEKBENAOEAE, 

TAppia nodifiora Michx. 

C<dlicarpa araeriaana L. 
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]^PETACEAE. 


Te\icrt\im na'ihii Kearney. 

Mowu'Oct x^umtata L. 

SOLANACEAE. 

Phi/nalii^ viscosa L. 

Solannm carolhieiise L. 

"^Solaunm nigrum L. 

Lycopeii'fnenm asovlt'ntum L. 

* Datura tain la L. 

SCBOPHUIiAUIAOEAE. 

*Verha8Gnni thapsns L. 

Monnicra monnicra (L.) Britton. {Heipestin monniera H. B. K.) 
Qerardia maritima Raf. 

RtTBIACEAE. 

OlderUandia nniflora L. (0. glomerata Michx.) 

Diodin teres Walt. 

Diodia virginiana L. 

Oalium sp. (probably G, tinctorium L. or Q. claytoni Miohx.). 

OUOUB.BITAOEAE. 

*CitruXlus vulgat'is Schrad. 

Melothria pendula L. 

CIOHOBIACEAE. 

Hieracium gronovii L. 

CABDITAOEAE. 

Mephantopus nudatns A. Gray. 

Mikania scandens (L.) Willd. 

SoJidago sem^ervirens L. 

ButJuimia caroliniana (L.) Greene. {SoUdago teniiifolia Pursh.) 
Aster salidfoliiis Lam. var. 

Aster snbulatus Miohx. 

Aster tenuifolins L. 

Erigeron canadensis L, 

Baccharis halimifolia L. 

Pluchea eamphoraia (L.) DO. 

Fludheafoetidn (L.) B. 8.,P, (P. hifrons DO.) 

ChnaphaXiim purpuremn L. 

Ambrosia artemisiaefolia L. 

Iva frutescens L. 

Xanthinm sp. 

Xanthium sp. 

Bomdliia frutescens L. 

^Bidens hipinnata L. 

Erechtites hieraeifolia (L.) Baf. 

Oarduus spinosiasimus Walt. {Gnicm horridulus Pursh.) 
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LAKE DRUMMOND, DISMAL SWAMP 



REPORT ON A BOTANICAL SURVEY OF THE DISMAL SWAMP 

REGION 


INTEODTJCTION. 

During Iho summer of 1808 a, botanical survey of the (rvoat Dismal 
Swamp in southoastiOrii Virginia, and of adjacent parts of Virginia 
and North Carolina, was earned on by this Division. From May to 
November a gi*eat part of tlie I'cgion as di'fiued below was traversed 
and, as far as possibh^, carefully explored. The work was pursued in 
thi' extensive area bordered on t.he north by the mouth ot C^hesapeako 
Bay and on the soutli by the lower reaches of the Neuse River, But 
onlj' that portion of it included in and immediately adjoining the 
Great Dismal Swamp, (‘Si>eciaJly on the northeast, cast, and soutlieast, 
could be surveyed with any considerable earo in the time allotted. 

During the prosoiuition of the survey headquarters were made in 
tlie city of Norfolk, and thence excursions were made into the siir- 
roiuiding tendtory. Tlie Great Dismal Swamp was traversed in sev¬ 
eral dii’cetions, and that part which borders on Lake Drummond was 
somewhat thoroughly explored. The outer strand was carefully stud¬ 
ied from Willoughby Spit, on the south shore of the Chesapeake, to a 
point aliout 8 miles below Virginia Beach, on the Atlantic, much time 
being given to Cape Itonry and its vicinity. The “trucking” area in 
the ncighlioi’hood of Norfolk was frequently visited. In NoHh (Caro¬ 
lina th<* luughborhood of Elbiaboth City, of Edenton, and especially of 
Newbern, was repeatedly traversi'd. A short time was spent" upon 
Ocracoke Ko(*f, a little south of Oaiie Ilatteras, and the results tliei’c 
obtained wore published in an earlier number of the Contributions 
from the United States National Herbarium.^ 

Two main <)l)j<‘ots were kept in view during the progi'oss of the inves¬ 
tigation, one of which was largely economic in its bearing, tin* other 
purely scientihe. First, it was sought to ascertain in what degi*ee the 
character of the native vegetation of the region, varying to a certain 
extent on different soils, may serve as an indication of the quality 
and value of the soil. Second, a study was made of the ecological 
distribution of the vegetation—in other words, of the various local 
assemblages in which the different species and fonns are combined, to 

^The Plant Covering of Ocracoke Island, Oontr, Nat. Herb., vol. No, 6 (1000), 
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form llio <*owring of llio region as a wlioh^ As the charactcM* of 

the a.ss(‘nil)lag(^ whieh oeciipios (wli liniilod tract is, of eonrso, largely 
determiiKMl by i'oudilioiis of the physical onviroinuent there prevail¬ 
ing, it is easily seen how (dosely related ar<‘ th(\so two liiuvs of investi¬ 
gation. On its imrely scieiitiiie side, the tirst is, indeisl, merely an 
aspect of the second. 

The study of the native growtli upon difr(‘r(*nt soils presupposes 
some knowledge of the soils tlunnscdves. 'Fo supply this knowhslge 
a special ehaptio' ntion the soils of the region Inis been eontril)nt(‘d to 
the pr(‘sent report by Mr. Frank Gardner, through the kindness of 
Professor Whitney, of tin* Bureau of Hoils. Mr. Gardner made a 
careful personal examination of the soils of the Dismal Swami) itself, 
and has also studied other soils in the neighboring tei’rilory. Two 
principal types of soil, the most valuable of the region, wewe (‘specially 
considered in this part of th(‘ investigation—the light, sandy soils in 
th(^ neighborhood of salt Avatc^r, which are dewot/od to market, garden¬ 
ing or “truck” growing, and the rich soils that, have been recdaiimid 
from the wooded swamps hy felling the lind>er and by drainage, upon 
which the principal crops are com and potatoes. 

The prineiijal agricultural products of th(‘ I’cgion are detaih^d and 
briefly described by way of x>i‘oface to that section of the report 
which deals with the problem of the relation bet.woeu soils and the 
native gi’owth upon them. It was found that tlie solution of this 
problem presenks considerabh^ diflienlty in the country investigated, 
owing to the lack of important chemical dilferenees in the agricultural 
soils. Water content of the soil, depending largely m^oii the flneuess 
of its ijariieles and upon the drainage, Avas found to Ix' t.hc principal 
element in determining the character of t.ho nativ(‘ groAVt.h, As this 
factor varies greatly within narrow limits, it soon became evident t.hat 
it would be iinijossible to map the soils of the region hy the forest 
groAvth upon them, as wjis originally int(ni(led. Y(‘t it is l)oli(‘V(‘(l that 
such positive results os wore obtained will be useful in tlu^ further 
prosecution of this int.ei’esting and important but by Jio means simple* 
liiu^ of invosl.igation, and that ev(*n the iu‘ga1.ivc resultiS arc not, with¬ 
out value. Both contribute toward deteriniiiiug just how far a farmer 
may roly upon the quality of the native growth on his land as an in¬ 
dication of its value for this or that ei*op. It is hoped that t.hc iiuiuiiy 
may he resumed in some region in which the natural eoiiditions Avill 
admit of obtaining more definite results. 

The purely scientific sectioii of this report, is largely devoted to a 
descrii)tion of the several assemblages which make up the plant cov¬ 
ering of the region as it actually occurs. To supplement the descrip¬ 
tions, which necessarily convey but a limited conception of the actual 
relations and appearance of the vegetation, numerous i)hotographs 
are reproduced. A discussion of the character of the euvironmc^iit 
and the most striking modifieatious A^diieh apparently adaifi. plants 
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tliei'oto follows Ike cTos(‘i‘i])lioii of oacli fonmiUoii. Not only llio t^ross 
adax)tafious, suck as can lx* cl<4o(*1e<l in llie field with tke iinakled 
oyo, kilt also peculiaritiies of niinul(‘ stnietiiii^ wkick are to he 
regarded as fitting llKi ])lanl. to its surroundings, ar<‘ her(‘ eonsidei’ed. 

A more detailed di^seription of tk(> leaf anatomy of a uumker of the 
abundant or otlierwise interesting speeies is presented in a sueeeed- 
iiig (ika])tei‘. ll(‘r<‘ tke species are arraiigial in tikeir systematic order, 
for eonveni(‘ne(‘ of i*(de)*urK*<‘. Tk<‘ anatomical deserixitions arc very 
fai- from Indng eoiuplek'. In most cases merely the leaf is considered, 
and only tkosi^ of its ekaraiders are mentioned wkick are believed 
to be directly rolatetl to tke environment. A discussion of tke broad 
geogi*apkical relationshixis of the flora of tke Dismal Swamx) region 
and a list of all species colleck^d or noted complete tke iiurely scientific 
portion. 

As an indisfieiiHabk' iireface to both tke economic and tke scientific 
sections, tke first, three ckai>l(‘rs are devoted to tke climate of the 
region, it.s geogi-aphy anti iikysiograpky, and its gt'ology. IStatistit*s 
of climate were obligingly communicated by tin* Chief of the LTuited 
States Weather liui’oau. Many of tke data contained in tke second 
cliapto]’, and i)ractically the whole of the third, were taken from man- 
userii>t of tke text to the Norfolk folio of the Geological Atkus of the 
United Htalos, t.o wkick access was had by the courtcwsy of the author, 
Mr. N. II. Dart on, of th(‘ United States Geological Survey. 

A list, of all litoraluro consulted in the X)reparation of the report is 
appended. 

Of the xfliotograplis here J'oprodueed, a eonsiderable number were 
taken by the aiit.hor. Otlio]*s were made by Mr. Frederick V. Coville. 
A number of Dismal Swamf) views were obtained from Mr. John G. 
Wallace, of Wallaccton, Va. Finally, an excellent .series of photo¬ 
graphs belonging to tlio Geological Society of America, several of 
which had previously b'sm reproduced iii Prof. N. S, Shaler’s “Gen¬ 
eral Account of the Ifrcsh-Water Morasses of the United States,” were 
kindly placed at our disposal by the Director of the United States Geo¬ 
logical Survey. Professor Shaler’s paper, a valuable contribution to 
knowledge of the g(‘ology, x)hyHiograi)hy, and vegetation of the region, 
was freely coiisulte<l and is often quoted in this report. 

The aiithoi’ wislios to cxi)rcss Ms great iudobtedness to the si)eeial- 
ists to whom the determination of various groups is credited iu the 
List of Si)ecies Collected. Mr. Theodor llolm, of Hrookland, D. C., 
rendered valuable assistance in the preparation of the anatomical 
notes. Dr. E. L. Greene courteously extended the facilities of his 
valuable library. To Mr. O. D. Beadle, of the Eiltmore Uerbarium, 
Biltmore, N. 0., I am indebkM for data as to the northern limit of 
many Anstroriparian plants. For various courtesies and much useful 
information I wish to express my obligations to the following gentle¬ 
men; Mr. T. R. Ballantyno and the late Maj, Charles Pickett, of Nor- 
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folk; Messrs. II. II. Kiriuind J. T. Grifliii, oI‘ ^YeBtNorfolk; Mr. T. J. 
Uarlftw, of Poi-iamoutli; JMi*. (Janiion, of tlio Alboitmrk^ and Oliosii- 
po!Lk(' Oanal Company; Mr. AYallaeo, of Wallaeoton, Va., and Messrs. 
Willot, E. S. MoadoWvH, and Croiiiwoll, of Newborn, N. 0. 

CLIlttATE. 

Tlie lbllowinj( data coneoriiini? llie c*limat(^ of ilni Dismal Swatiip 
ref^ioii liavo Ix^en ('ommunieated by the UnikMl States Weather 
Bureau.^ Statistics are ^iven from two stations in tlu‘ region— 
Norfolk and Capo Henry, Va. The climate at Norfolk clostdy tal¬ 
lies with that of the Dismal Swamp itself, while aii Cape Henry we 
find the more extreme meteorological conditions to which th(‘ strand 
vegetatioji of the region is cx])osod. In addition, data from the sta¬ 
tions at llatteriiH and at Wibningt.on, N. C., are presented. Those 
l)oiuts are considerably south of the Dismal Swamp region, but they 
are near enough to make a comparison of their climates with that of 
the more northern stations interesting and instructive. 

TEMPERATURE. 

THERMOMETBIOATi BEC'ORD. 

The normal number of days per annum with a temperature above 
(j° Ct (43° F.) is, at Norfolk, 2i)5; at Ilalteras, 3G5. During this i)oriod 
the normal sum total of daily temperatures above (1° C. (43° F.) is, at 
Norfolk, 3,359.4° C. (6,047° F.); at llatteras, 3,749.4° C. (6,749" F.).a 

The normal mean temperature of the six consecutiv(' hottest weeks 
of the year is, at Norfolk, 26.3° C. (79.3° F.); at llatteras, 25.9° C. 
(7S.G° F.).» 

Nonnal U'mjxratnro. ^ 


Station. 

Jon. 

Fob, 

Mar. 

Apr. 

May. 

Juno, 

July. 

Aug. 

Sopt, 

Oct, 

Nov. 

Doc. 

An¬ 

nual, 

Norfolk. 

r“0.. 

1.6 

U.O 

8.3 

13.4 

10.1 

.2!J.9 

25,8 

34 H 

2,1.7 

1 . 1.9 

10.3 

6.0 

16.0 


40.4 

42. K 

4(5.9 

5(5.3 

6(5.4 

75.1 

78.6 

7(5.6 

71.1 

(Xl.d 

60,3 

43.8 

69.0 

CapoHeury..’ 

‘■0., 

4.5 

6.6 

7.3 

13.(5 

iH.n 

32.8 

35.0 

24.7 

22.1 

16.6 

11.0 

6.6 

14 8 

“F.. 

40.2 

43.0 

46.2 

54.(5 

(54.5 

rd.i 

77.0 

70.4 

71,8 

(tl.8 

61.9 

43.0 

68,7 

Hattoras.• 

'■C.. 

7.6 

8.1 

19.0 

14.0 

19.1 

3 : 4.3 

36.6 

36.2 

23.2 

18.0 

13.1 

9.0 

1(5.3 

“F. 

46.7 

46.6 

50.1 

67.3 

6(5.4 

74.0 

77.9 

77.4 

7 : 1.7 

(14.6 

66 6 

48.2 

61 4 

Wilmington ,■ 

«>n.. 

8.H 

9.9 

13.2 

115.4 

20,9 

24.8 

26.6 

26.7 

2 : 1.1 

17.6 

13.6 

9.0 

17.3 

"F.. 

46.9 

40.8 

53.9 

61.6 

OT.7 

76.7 

70.7 

78.2 

rj.o 

63.6 

64,(5 

48.3 

(13.0 


1 For an account of tho methods of computation and reduction employed by the Weather 
Bureau boo Beport of the Chief for 18fll-93, p. 3T; also for 189(W)7, pp. 188,137, and 279. 

* The sum total of effective temi)eratnres, as here defined, Is the factor upon which Dr. Mor- 
rlam bases the boreal limit of the transcontinental life zones in North America. See Nat. Geo¬ 
graphic Mag., vol. 6, pp. 839 to 338 (1894), and Yearbooh U. S. Dept. Agr. for 1^, pp. 811 to 813 
(1896). 

» The mean temperature of the six consecutive hottest weeks is the factor regarded by Dr. 
Merriam (loo. cit.) as most effective in determining the austral limit of species. 

* All readings in these tables were taken in the &ade. 
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Nonmil tidily rnntje of tcoipemi'nre. 



Abnolute minima. 
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LATEHT AND EARLIEST FROSTS. 

Tho (laios d 1‘ ilio latest killing’ IVost in spfiiig and tlu* earliest in 
autuuni are uuqiiestioiiahly an iiiiporiaut fac'tor in the liCo liistory 
of planlis of the temperate r.o!ies, esi)(‘eially of <'n]livatc<l {dants. 
Tlies(‘ two dates form th(‘ most easily r(‘eoguizal)l(‘, although md the 
im*eiso limits of the growing p(U*iod of most planls, or, to speak more 
exactly, of their p(*i*i()d of greatest physiological activity. 

The average dates of latest and earliest killing frosts at the four 
stations are: 



Latebt 

Earliest 

SUillou. 

Irohtin 

frobt m 


byring. 

antiiinn. 


Mar. 26 



Mar. 1!) 

Do. 


Feb. S’) 

Doc 13 

Wiiiulnuton. 

Miu*. 15 

Nov 12 


The al)Soluto dates of latest and eiudiest frosts during the period 
covered by observations are: 


Station. 

Latest froHt 
in Bpriiig, 

Earhost frost 
iu autumn. 

Norfolk. 

Apr. 26,1888 
Apr 19, i876 
Apr. 6, i881 
Apr. 81,1897 

Oct. 1(1,1895 
Nov 11,1891 
Nov. 14,1800 
Oct. 13,1888 






The following table gives the actual dab's ol‘ latest and of eaidiest 
killing frost of each year during the period of observation: 


Year. 


1873.. 
1874-.. 
1876- 

1876- 

1877- 

1878- 

1879- 

1880.. 
1881- 
1883- 
1883- 
1884.. 


1886. 

1887 . 

1888 . 

1889 . 

1890 . 

1891 . 

1893. 

1893 . 

1894 . 

1896 ... 

1806. 

1897 . 

1808 .s. 


Norfolk. 

LntuHt. lEarliost. 


Apr. 

Mar. 

Mar. 

Mar. 

Mar, 

Apr. 

Apr. 

Fob. 

Mar. 

Mar. 

Apr. 

Mar. 

Apr. 

Apr. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Apr. 

Apr, 

Apr. 


Nov. 11 
Nov, :io 
Nov. 18 
Oot. 16 
Nov.:«) 
Oot. 81 
Nov. 3 
Nov. 10 
Nov. 17 
Nov, 16 
Nov. 30 
Nov. 81 
boo. 8 
Nov. 8 
Nov. 6 
Nov. 88 
Nov. 7 
Nov. i 
Nov. 18 
Nov, 0 
Nov, 16 
Nov. 6 
Oot. 10 
Nov. 14 
Nov, 19 
Nov, 81 


Capo Honry 
Latoht. lEorlteHt. 


Mar. 35 
Apr. 19 
Mar. 
Mar 
l^r. 85 
Mar. U 
Mar. 36 
Mar. a) 
Fob, 6 
Mar. 25 
Mar. 6 
Fob. 84 
Mar. 18 


Mar. 17 
Mar. 16 
Mar. 28 


Mar. 80 
Mar. 84 
Feb. 8 
Mar. 0 


Nov. 30 

...tlo- 

Nov. 37 
Nov. 30 
Deo. <1 
Nov. SO 
Nov. 16 
Nov. 26 
Nov 30 
bee. 16 
Doo. 18 
Deo. 3 
Nov. 14 


Nov. SO 

-do_ 

Nov. 19 

g ov, 83 
ea 7 
Nov.U 
Nov. 81 
Nov. 14 
Nov. ^ 
Nov. 80 


Hatfairafi. Wilmiujfton. 

Latent. lEarhuHt.' Latest. lEarllest. 


Apr. 6 
Jan. 4 
Mar. 23 
Mar. 5 
Fob. 31 
Feb. 8 
.Tau. 13 
Mar. 7 
Feb. 26 
Mar. 16 
Mar. 16 
Mar. 10 
Jan. 26 
Mar. 88 
Peb. 86 
Mar. 14 
Feb. 88 
Peb. 8 


Nov. 26 
Dec. 16 
Doc. 10 
Doo. 87 
Dec. 8 
Deo 29 
Deo. 11 

NovVii' 
Nov. 30 
Nov. 24 
Nov. 26 
Deo. 88 
Nov. 88 
Deo. 6 
Doc. 24 
Nov, 87 


Mar. 14 
At)!-. 19 
Mar. 1 
Mar. 18 
Fob. 19 
Apr. 1 
Peb. 16 
Mar. 8 
Jan. Sil 
Mar. 23 
Mar. 4 
Mar. 2i 
Mar. 3 
Fob, 88 
Mar. 10 
Feb. 26 
Ai)r, 20 
Mar. 15 
Apr, 16 
Mar. 20 
Mar. 81 
Mar. 88 
Apr, 6 
Apr. 21 
Apr. H 


21 


13 
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From these data wo may gather the following general ooiiclnsions: 
The climate of the Dismal Swami) region is characterized by a mild 
winter, with normal positive tomp(‘ratures of 1° i o G° 0., and by a long 
and hot, but usually not extremely hot, summer. Tlie normal daily 
variation in bnnperatiire is comiKiratively small. Even tlie normal 
annual range is only botwc'en S" and <J“ C., and the tlepariure of the 
jiormal variation in any month of the yeai’ from tliat of any other 
month does iioi. e.xceed alxnit 2” <J. The normal number of days in 
the year which have a temperatum above 0° C. (43° F.), which is gen¬ 
erally regarded as the iiiinimum temperature for vegetative activity 
in most plants of the Temperate Zone, is, al. Norfolk, about five-sixths 
of the whole. The sum total of tempei‘atures above 0. during that 
period is for the latitude a considerable one, ejioTjgli to permit the 
occurrence in the region of a number of tropical and subtropical 
forms and to place it in the warm temperate belt. ^ Likewi so impoi-tant 
as regulating the northward extension into this region of numerous 
wainn temiierate and tropical forms is the distribution of killing 
frosts, from which about eight months of tlie year aro normally free. 

SUN-SHIITB AND CLOUDINESS.^ 


Normal x^ercentages of poititible smiHhine. 


station. 

Jan. 

Feb 

Mar. 

Apr. 

May, 

i 

June. 

July. 

1 i 

Ang.jSept. 

Oct. 

Nov. 

Dec. 

An¬ 

nual. 

Norfolk... 


45 

40 

53 

ra 

63 

53 

10 1 

63 

58 

iKl 

33 

61 

Capa Henry. 

a 

61 

.■)» 

50 

60 

65 

6 ;i 

40 1 

60 

68 

51 

47 

63 

Hatteras. 

40 

47 

63 

56 

60 

66 

55 


60 

68 

64 

63 

64 

Wilmington. 

47 

iU 

63 

50 

54 

6(1 

48 

47 1 

53 

00 

55 

63 

63 


Normal houm of sunshine,^ 


Station. 

Jon. 

Feb. 

Mar. 

Apr 

May. 

Juno. 

July. 

Aug 

Sopt 

Oct. 

Nov. 

Dec 

An¬ 

nual. 

Norfolk. 

188 1 

130.5 

181.6 

306.3 

238 3 

338 0 

233 0 

.ms 

107.5 

wm 

103,0 

15,5.7 

3,334.0 

Cat>Q nonry. 

•MG 

154.7 

185.8 

msMi 

345.8 

342,1 

337.1 

305.8 

308.1! 

201.7 

155.0 

140.7 

2,305 4 

Hatteras. 

144.7 

143.7 

1(W.4 

310.(1 

250.3 

mo 

313.1 

210.0 

208.3 

m.{\ 

107 4 


3.302 3 

WUmingtou. 


141.3 

m4 

310.3 

mo 

316 8 

311.0 


103.3 

210.5 

173.7 




Normal elondhicas^^ 


station. 

,Tau. 1 

Feb, 

Mar. 

Apr. 

May. 

June. 

July. 

Aug j 

Sept 

Oct. 

Nov. 

Doc. 

An¬ 

nual. 

Norfolk. 

5.4 

5.6 

5..1 

4.8 

4.8 

4.8 

4.8 

6 1 

4.7 

4.3 

i 7 

4.8 

4.0 

Cape Henry . 

5.8 

4.0 

6.0 1 

5.0 

4.4 ' 

4.6 

4.7 

6.1 

4.4 

4.3 

4.0 1 

5 3 

4,8 

Hatteras .. 

6.4 

6.3 

4,8 

4.6 

4.1 

4.5 

4.6 

4.8 

4.4 

4 3 1 

4.0 

4.7 

4.0 

WUinington. 

6,3 

5.4 

4.8 

4.4 

4.0 

S.O 

5.3 

6.3 

4.8 

4 0 

4 5 

4.8 

is 


_ 



^Scbimper (PflanzengeograpUo, p. 146) rogardb the lino which, divides the cold temperate 
from the warm temperate belt as approximately coinciding with the isotherm of +tt° C. (4a° F.) 
for the coldest month. In the Dismal Swamp region the normal temperature falls slightly 
below this point in January, 

» “Data as to sunshine are derived from the statistics of normal cloudiness and must be con¬ 
sidered merely os a first approximation to the actual values of normal sunshine for these sta* 
tions. For comparative purposes they may boused without serious error.”—Mr, A. J. Henry, 
Division Clhnate and Crops, U, S. Weather Bureau, in Utt. 

3 Based upon the same dato os the above table hut expressed in hours. 

* From the Report of the Weather Bureau for 18<Hl-07, pp. to 388. The data are “computed 
from monthly means based on tridaily observations, November, IBTO, to Juue BO, 1888; thereafter, 
frequent personal observations. Scale 0 to 10.” 

23692—No. 0—01-2 
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I It thus nppeHi's that the poTcotitago of possible Huiishine and number 
oC hours of sunshine are high as compar'd witli other parts of the 
Atlantic slope in North America, although gtuiorally considerably 
low(‘r than those recorded for stations west of th(* Mississippi Kiver. 

ATMOSPHERIC HUMIDITY. 


Nonnal huvUditnin iH'iTcniaui‘» <>f .wfHmtinu. 


station. 

Jan. 

Foil. 

Mar. 1 Apr. 

May. 

.fuue. 

.Tuly. 

Autr. 

Sopt. 

Ont. 

Nov. 

Doc. 

An¬ 

nual 


7(S 

73 

n 

1 

(18 

71 

71 

13 

70 

77 

If) 

13 

74 

13 


77 

73 

73 

73 

74 

7« 

7H 

70 

74 

7t 

74 

71 


84 

HI 

70 

80 

83 

H3 

K) 

K3 

HI 

HJ 

71) 

83 

81 

13 


73 

71 

m 

(S8 

73 

71 

78 

HO 

7H 

70 

13 

73 



_ 









The quantity of atmospheric waticn* normally present in tlie Dismal 
Swamp region is not notablj'' greater nor smaller Iban that which pre¬ 
vails ill other parts of the northern and middle Atlanti<5 slopes in the 
United States, although falling considerably below the nonnal per¬ 
centages of the coast from Charl(‘Htoii, in South Oarolina, to Galves¬ 
ton, in Texas (78 to 82 per cent). The high per(}entag(‘ at Cape Ilat- 
teras is duo to a local cause, the proximity at that point of the warm 
Gulf Stream and the cold Arctic Current. On the other hand, the 
humidity is of course far greater than in the arid and somiarid regions 
of the Western States (42.i) per cent at Yuma, Ariz.; 40.2 xier cent 
at Pueblo, Colo , etc.). The distribution during the year is remark¬ 
ably uniform, varying only to an extent of 9 xioi' cent between the 
month of least and that of greatest normal liumidity. 

PRECIPITATION. 

Bain ,—The rain-beaidug storms of this region usually aiiproach 
from the west. The character of the rainfall (as to intensity) varies 
at difCorenii seasons. The winter and spring rains are usually light 
and long continued, while the summer and fall rains are more often 
heavy and of short duration, hence of the torrential typo. 


Normal preoipilation, chicjly ram. 


Station. 

Jan. 

Feb. 

Mar, 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sopt. 

Got. 

Nov. 

Dec. 

An- 

nuBJ. 

Norfolk.... - 

9.67 

9.68 

U.47 

10.17 

10.7 

HI 

14.8 


11.40 

9.67 

7.75 

9.17 

130.3 

3.03 

3.85 



4.2B 

4.38 

6.93 


4.60 

,^87 

3.10 

«.07 

63. OH 

OapeHexiry-lj^ • 


8,9 

13 8 

1L16 

10.17 

9.87 



11.37 

9.47 

Ena 

9.07 

130.85 

4.34 

8.66 

6.13 

4.46 

4.67 

.3,96 

6.68 

6 .6# 

4.56 

8.77 

8.67 

8.87 

53.84 

Hatteras_■ 

14.77 

11.17 

15.25 

U.8 

11.6 

U.43 


16.87 

ESSH 

16.43 

13.96 

18.87 


6.91 

4.47 

Esni 

4.73 

4.ttU 

4.67 



Kill 

0,17 

6.18 

6.47 

66.41 

Wflmlngtonj^ - 

9.85 

8.07 

9.87 

7.4 

10.4 

14.36 

18.1 

ihfiiVa 

16.06 

9.6 

6.13 

7.46 

135.86 

8.94 

3.28 

8.96 

2.90 

4.10 

5.70 

7.34 

7.47 

m 

3.84 

3.45 

3.08 

64.84 
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Average number of rainy days. 


Btatiou 


Norfolk. 

Capo Henry 
Hatteras.... 
Wilmington 


.Tan 

■Fob. 

Mar. 

Apr. 

May. 

.Tnno. 

.Tuly 

Aug 

Sept. 

Oct 

Nov 

Dec 

12 7 

11.0 

11 0 

10 7 

11 2 

10 1 

12 1 

12 7 

9 1 

8 9 

9.9 

10 1 

J1 9 

9.8 

12 (i 

11 0 

11 8 

10. .1 

10.0 

10.7 

7 7 

7 8 

9 8 

10.2 

15 9 

10 2 

11 9 

8 1 

1(1 0 

9 0 

10 2 

10 2 

13 7 

7 5 

(> 1 

9 3 

12 8 

10.2 

11.1 

9 3 

9 9 

11 2 

12 0 

11 4 

0 9 

«0 

8 3 

11 1 


An- 

nnal. 


123 0 
123 8 
128 8 


Snow .—’’rho i)rc‘(‘ii)ila1iioii of snow during tlie muter is noriualiy very 
small, both in ([uaiitity smd in the nuniber of days upon which snow 
falls. The snowfall diuing the winter of 1895-9G and 1890-97 was 
as follows: 

Examples of snuufall. 


Stiition 




iwKWir 


Norfolk 
Capo Henry 
Hatteras ... 
Wilmington 


11 2 cm (.'» 1 m.) 
9 0 cm. (3 (i m ) 
None. 
30 2 cm. (12 1 m.) 


31.3 cm (12 6 in.) 
28 0 cm (11 2 in ) 
None 
None 


The number of days in the year ended December 31, 1890, iiiion 
which snow fell to a depth of 2.5 mm. (0.1 inch) or more, was at 
Norfolk, 6; at Cape Henry, 9; at Hatteras, 0; at Wilmington, 2. 

Precipitation thus means chiefly rainfall in the Dismal Swamp 
region, where the normal fall of snow in winter is too small to be of 
any noteworthy importance to the vegetation. The normal annual 
quantity of precipitated water is largo as compared with that of most 
other temperate regions, although it is considerably loss than at Cape 
Hatteras. The average number of days mth rainfall during the year 
is more than ouo-third of i.he whole. The distribution of precipitation 
throughout tlio year, like that of atmospheric humidity, is remarkable 
for its uniformity. The normal variation in rainfall between the 
month of greatest (July) and that of least (November) amounts to 
only 7 ceniimetors at Noi’foik and about 5 at Cape Henry. The vaina- 
tion in number of days on which rain falls between the mouth with 
most and l.hat witli least is likewise .sligliti, b<dng ai)oiit four days at 
Norfolk and five at Oape IJenry.^ 

Dew ,—No data regarding the amount of dew deposited could be 
obtained, nor is this factor of i)rimary importance to vegetation in a 
region which possesses such an abundant and equally distributed 
atmospheric humidity and rainfall. 

>The Dismal Swamp region belongs to Schimper’s “ immerfencht Gebiet ” of 
the warm-temperate belt (Pflanzengeographie, p. 600), wMch is oharaoterized by 
itsrainfall being pretty eqnally distributed throughout the year. It la exceptional, 
however, in that its large forest trees (excepting Pinna and Chamaecyparis) are 
all deoidnons. Host hygrophile forest in the division thus characterized by 
Schimper is evergreen. 
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HOTANIOAL SURVEY <)E DISMAL SWAMP REDION. 


WIND. 

Th(‘ iioruuil wind diroolion in luidsinnniKM* is aliuosi <‘xaot,ly opx)OHite 
!,() the uornial (lirodion in midwiiiior. In January the prc'vailinj? 
wiiuls al 'Noi’folk aro IVoni sliji^htily west of north; at llatteras from 
almost duo north, and at Wilininjiftou from o()nsid(‘ral)ly west of 
north. In July, on th(‘ othor hand, th(‘ i)r(‘vailiuj? winds at Korfolk 
and at Wilmington are from somewhat west of soutli, aiul at llatteras 
from almost exactly southwest. ^ 


Avcr^ige vuuivtmn wloaily of the tvivd. 


Statiou. 

Jim. 

Fab 

Mai*. 

Apr. 

May. 

Juno. 

Jnly. 

Ang. 

Sopt. 

Oct. 

Nov. 

tr 

§ 

An- 

nnaL 

Norfolk. 

/ks.. 

15.6 

10.6 

1« 3 

1.5.0 

13.6 

li 3 

33.0 

13 3 

15.3 

16.0 

10 3 

15.0 

16.3 

‘tml 

0.7 

in 0 

11.3 

0 7 

8,4 

8.8 

8 0 

8 3 

0 4 

9.8 

10.1 

0 3 

0.4 

Cape Henry 

(kfl 

85.5 

25.3 

30 3 

‘83,7 

31.0 

33.0 

10.0 

30 8 

31.8 

22,4 

33.5 

31.8 

33.3 

\mi.. 

15.« 

15 0 

1 H.8 

14 7 

13.0 

13.0 

11 8 

13.0 

13.6 

13.0 

14 0 

16.1 

14.4 

Hatterae ... 

jks.. 

85.0 

21.6 

3.1 3 

31,3 

30 1 

•81 3 

18.6 

10.7 

17.3 

18.1 

10.8 

21 0 

21.4 

-{mi . 

15.5 

15.3 

16.« 

15.0 

i'8 6 

13.3 

11.5 

13.3 

10.7 

11.4 

13 3 

11.0 

13.3 

Wilmington 

fkfl -- 

16. f) 

16 6 

18.3 

18,7 

1«.9 

15.0 

14 7 

13.5 

14.2 

13.7 

11.3 

13.7 

16.5 

'Imi.. 

9.6 

10.3 

11.3 

11.0 

10.6 

0.7 

9.1 

8.4 

8.8 

8 5 

8.8 

8 6 

g.o 


The rate of movement of currents of air is of groat importiinee to 
vegetation, not only ])y rtoison of their direct Tneehani(«il elletd upon 
the plant and upon its substratum, hut also h(‘caus(‘ ti-anspiration 
increases with the velocity of tlie wind, other things being eciual. The 
average maximum velocity of the wind varies gr(‘atly wilhin the liinitis 
of the Dismal Swamx) region, the ratio of velocity ati Capo Henry, one 
of the most exposed points on the Atlantic coast of North America, to 
that at Norfolk being nearly as 6 to 3, The I’ange in average maxi¬ 
mum velocity from month to inontli <loes not gi*eatly varj^ as that in 
the month of greatest (March) exceeds that in the month of least 
(July) by about 30 jjer cent. 

StriOEABY. 

The climate of the Dismal 8wainj} region ms a whole is highly favor¬ 
able ill all essential respoc-ts to the vigorous growth of what we may 
term, for the sake of convenieiiee, “normal” plants; i. c., such as tu’C 
not especially equipped to endure any kind of extreme eonditions. It 
is characterized by a long growing period with a relatividy high sum 
total of effective temperature, a mild winter, normally slight daily 
variations of temperature, abundant snnshine, heavy and well dis¬ 
tributed rainfall, and a high and remarkably uniform percentage of 
atmospheric moisture. It is preeminently a forest climate, and the 
whole region was, in its primitive condition, densely forested. There 
stUl remain, especially in the depths of the Dismal Swamp, many 
trees of great size. On the outer coast, however, among the sand 
dunes, local qualities of the soil and extreme exposure to the wind 

‘ See Eep. Chief IJ. S. Weather Bureau for 1896-97, charts 1 and 8. 
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neutralizo those favoi’ablo eonditions and occasion the presence of 
vegetation which is decidedly desert-like. 

GEOGEAPHY AND PHYSIOGEAPHY. 

GENEBAIi GEOGRAPHY OF THE REGION. 

The territory oinhracod in this report under the designation “Dis¬ 
mal Swamp Region” lies, roughly, between parallels 30° and 37° N. 
latitude and meridians 7S° 50' and 70° 36' W. longitude. It covers a 
considerable part of the Coastal Plain ^ area in southeastern Virginia 
and northeastern Noi-th Carolina. It is bounded on the north by the 
mouth of the‘Tames River (Hampton Roads) and of Chesapeake Bay, 
on the oast by the Atlantic Ocean, on the south by Albemarle Sound, 
and on the west approximately by the western border of the C4reat 
Dismal Swamp. The region, therefore, comprises the whole of 
Princess Anno and Norfolk counties and the eastern portion of 
Nansemond County in Virginia and the whole of Currituck, Camden, 
Pasquotank, and Perquimans counties in North Carolina. 

Owing to the limited time which could be devoted to the survey, 
not every part of the area thus defined was thoroughly explored. The 
southorji or North Carolina portion was only superficially and par¬ 
tially examined, the counties of Currituck and Camden having been 
traversed merely by railway. On the other hand, a large part of 
Princess Anne and Norfolk counties, Va., as well as of that section 
of Nansemond County which lies within the borders of the Dismal 
Swamp, was explored with considerable care. 

The greatest length of the region, from Willoughby Spit south to 
Albemarle Sound, is nearly 9G.5 kilometiers (00 miles). Its greatest 
width, along the Virginia-North Carolina boundary, is about G5 kilo- 
raet.ers (40 miles). Approximately the area embraces G,200 square 
kilometers (2,400 square miles).- The whole is a flat or slightly undu- 

’In order that the term “Coastal Plain,” as here employed, may he perfectly 
clear to readers, I may be allowed to quote from Mr. N. H. Darton’s manuscript 
the following definition: 

■‘The central and southern portions of the Atlantic slope of the United States 
embrace four provinces of very distinct characteristics. From the westward there 
is, first, the plateau province, which comprises broad basins, occupied by upper 
Paleozoic rocks. The second is the Appalachian province, consisting of high, 
longitudinal ridges, due in greater part to sharply folded middle and lower Pale¬ 
ozoic rocks. Third, the Piedmont Plateau province, a region of undulating 
plains, extending from the Bine Ridge with a gradual declivity eastward, and 
xmderlain by crystalline rooks. And, fom*th, the Coastal Plain, a province bor¬ 
dering the ocean, deeply invaded by tide-water estuaries and underlain by gently 
east-dipping unconsolidated strata from early Cretaceous to Recent age.” 

“This figure would be considerably smaller if we subtract the area of the numer¬ 
ous salt-water bays and lagoons which extend inland, especially on the north and 
east. 
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latmg iilaiii, vniyiiii* in (‘lovalion from moan rKl(‘ Uwol to (l.d nnjtors 
(22.2 foot) Hli)(>v<‘ that lov(‘l, ovcM'pt at sonio iioinls aloiii> 11i(‘ ontoi* 
coa.sl, Mhore Ihe driftini* sands form dunos tluit rise to a (*()nsid(M*aI)ly 
i^realcr liei^ht. Tho olovatiou of by far tho creator ])art of Iho area 
is from 3 to d mob'rs (10 to 20 foot). Tho mavinium altitiuh*, loaviin* 
out of considoralion tho soa dun(‘s, is roaolnul in tho hoart of th(‘ 
Dismal Swamp, from whioh jioint tlnwo is a j;(‘ntU‘ l(‘iTao(‘-liko h1oim‘ 
toward sea lovol on tho north, oast, and soiitli. Alom* the western 
margin of tin* great swamp oeciirs a more or h'ss sharjily dotined 
ancient sea beach, the Nansomond oscarpmonl, whi(*h varies in height 
from 1] to 15 meters (5 to 50 foet)^ and constitnlos the natni'al western 
boundary of tho Dismal Hwamp region. 

Numerous waterways traverse this flat xd^iin, mosti o( whioh hav(* 
their source in or near tho Dismal Swamj), and flow northward into 
tin* James River and Chesapeake Day and southward and southeiist- 
ward into thirritnek and Albemarle sounds. Tli(*se arc tln^ Nanse- 
mond and Us tributaries, Elizabeth River and its hranoln'S, and 
Lyimhaven River ivilh its nnmorons ramiMoations on tlm noithwest, 
nortili, and northeast, and North Landing, Northwest, North, Pas¬ 
quotank, Little, and Perquimans rivers on the east, sonih(‘ast, and 
south. Near their sources most of these wat or ooursos ari* small fresh 
streams of sluggish, dark-brown water, rich in tiuely divid(‘d''organic 
matter, but they soon widen out into estuarine channels in which 
tidal action is distinctly porceptihle, and whose wa1(*rs, in the streams 
flowing into the James and Ohesapoake J^ay, bi^eonu* til’s! brackish 
and then salt. Tlu* brooks which are tributary to those rivers are in 
moat eases more or less overgrown Avilli xialiistrim* vegetation and 
their current, is usually almost imiiereeptibh*. 

PBOKINENT PHYSIOGBAPHIO PBATtmES. 

The principal physiograpliie fi’atures of the noiia<pioouH surface of 
the region are more or less intimately connected with and dopimdont. 
upon the eharacter of tho plant formations whiidi cover tlnmi, alt,hough 
this, in turn, is of course primarily due to conditions of soil and of 
drainage. The several areas which may be described in sonu* detail, 
proceeding from the coast line toward the interior, are: (1) The beach 
and the dimes, (2) the salt marsh, (3) the i>lain, (4) the swamps. 

THE BEACH AND THE DUNES. 

This area follows the shore from the mouth of the Nansemond 
River around Cape Henry and down the outer Atlantic coast, as well 
as part way around the deep, irregular indentations of the shore 
line which are formed by Elizabeth and Lynnhaven rivers and their 

’ Shaler, lOth Ann. Bep. Gedl. Surv., pp. ^6 to 359 (1800). 



VIEW ON THE HEADWATERS OF NORTHWEST RIVER, DISMAl SWAM^ 





THE BEAOH AND SAND DUNES. 


333 


branelioH. 11 varies in AvidUi fj*oiu a mere strip 2 or 3 meters wide 
(as alonj? the estuaries) 1^) neai‘!y J kilometer (over .] mile) at Cape 
Henry. Tis surface overyAvlnwo consists of finely divided, Avave- 
deposited, >ind oflon wind-bloAvn whitisli sand. 

Ill the more slieltorod eoA’^es and along the river*s and bayous the 
l)eacli is ordinaidly smooth and gently sloping, AAotli a contour 
unin'oken by abrupt elevations. The sands of the more exposed i)or- 
t ions of the coast, on the other hand, are piled up by the Avind so as to 
form dunes which are sometimes much the highest land of the region. 



61.—Inner slope of Iiigli dnaos at Ctope Henry, Va., showing advance on The Desert. 

This area of sand hills ix'aehes its eiilmination at Oapt* Jlein-y, where 
the summit of the highest dune is roughly estimated to lie 25 meters 
(80 feet) aboA’o mean tide level.* Thence along the south shoi'o of 
Chesapeake Bay west to Willoughby Spit and along the Atlantic strand 
to a imint 24. kilomet.ei’s (15 miles) southeast of Cape Henry the dunes 
gradually decrease in size and finally disappear. Whether sand hills 
of any size occur between the Yirginia-North Caroluia boundaiy and 
Cape TIatteras was not ascertained. 

• The highest contour noted on the Norfolk folio of the Geological Atlas of the 
United States is 50 feet, hut higher contours lying inside this are Indicated. A 
century ago B. H. Latrobe {see below) estimated the height of the highest dune to be 
nob “less than 100 feet above high-water mark,” 
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Th<' lobscr <UiiicH on Quh consl. appear imiially t(i orip;in{i1o al^ont 
tui'ts of luarram j?ra«H {AnniiophilK ur<nuu'i<i), althouf>h Uuiola2nini- 
rulnia, Fanifuni (tniarioiii and oilier i)liiuls arc^ likewise eileetive as 
llie nuclei of aeeunuilatiions. As a ruk' th(> ontc'nnosl) dunes are the 
lowest, l)(‘in#i only brc'ast hi.i»li or low<‘r. Tin* lieijjilit of the hills 
increases wil.li jj:r(‘ater or l(‘ss n^jjfularily to llie liinerniosl, normally 
the liisfliest, line of dunes. The last art* ofltm for<‘st(‘d, altliou^j:!! at 
Cape Henry, where they attain llieir inaxiininn elevation, they are 
devoid of vegetation excepting a few plants of mai’rain grass [A^twio- 



Fia. 6S.—Incursion o£ the sand on Inland vegetation noni* Cape Honry. Va. 


phRa areimria). The outermost and innermost dunes usually form 
regular chains, broken here and there by the wind, hut conforming 
mainly to the contour of the coast. The middle dunes also exhibit a 
tendency to form rows parallel to the shore line, but this tendency is 
often modified tvnd obscured so that there frequently aiipears a total 
lack of order in their arrangement. The outer or seaward slope of 
the dunes is very gentle, aiid is usually more h-regular than the 
abrupt landward declivity, whose angle, e, g., in the highest dunes at 
Cape Ileury, is about 46 degrees. 

At and near Cape Henry the dune area is nnmistakahly advancing 
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iulrtiid, while olb<‘\vhore alon^ this coast such a luovomeiit is less evi¬ 
dent oj* not to h<‘ d('tec(cd (fig. 51). From the snnmiit and the steep 
inward fae(‘ of the highest dunes at Cax>e Henry project the tops of 
old cypress trees, sonn^ of which still hear a few living leaves (fig. 53). 
The sand is i)onring down upon the fioor of a tract of swampy forest 
(locally knovui as “The Desert,”) and the loaves and branches of 
many of ilu' tj*ees have been more or less perf(‘cily dcuinded by sand- 
laden winds (fig. 5;]). Detwcen these high inner dunes and the beach 
are to l)o seen dead trunks of lai*go i>ine trees standing amid the bar¬ 
ren sands. 

The Desei*t itself occupies an ancient dune area, and bears witness 
to the fact that, while at present the aeolian sands are gaining upon 



PlQ, 63,—Incursion of tlio snnd on Inland vegetation near Cape Henry, Va. 


the for<*st, in tinnm iiast a contrary jirocess has had i)lac(‘ (fig. 54). 
This foresti (irca covers an area of alternate ehwations and depres¬ 
sions, the former bearing a growth of oaks, pines, and a more or leas 
xerophilons undergrowth, the latter a palnstrino forest of cypress 
(Taxodinm), black gum {Nyssa hiflora), red maple {Acer riibru7ii), 
etc., with here and there small, shallow pools containing aquatic 
vegetation. The ridges which traverse The Desert conform generally 
in direction to that of the present coast lino. 

Yery interesting, as showing how little conditions have altered at 
Cape TEenry within the past one hundred years, is the following 
description of the dunes as they appeared about 1799 io B. If. Latrobed 

These easterly winds, blowing during the driest and hottest season of the year, 


Trans. Am. Phil. Soc., vol. 4, pp. 430 to 448 (1799). 
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caaiy forw.ud the gieatpst <iuantiiy ol sand, and have ainassod hillb, which now 
extend about a mile lioiu the beach. The n.itnral level ol the land, elevated htile 
moie than 10 feet above high-water mailc, has a very gentle declivity to the easl. 
It IS now a sw imp of about 5 miles square (‘2“) squaie miles). The soil l)elow the 
surface is a white, loamy sand; and i£ the wal<‘r falling upon or rising in it had a 
free discharge to the ocean it would probablv be perfectly di}. This, however, th(‘ 
sand hills prevent, and the wat(‘r is discharged into the sea to the southward and 
into the mouth ot the Chohupoake to the noithwaid by small creohs, which find 
vent from the westerly extremes of the swamp. Lynnhaven ('reek is the most 
considerable of these drains. The swamp, or, as tiie neighboring inhabitants call 
it, The Desert, is overgrown with aquatic trees and shrubs. The gum (L. styra- 
eijina), the cypress, the maple {A. i iihrnm ), the tree improperly called ‘ ‘ sycamore ” 
(Platanu’ioccidantalib), iheMayiiolia virgmiana, the waxmyrtle {Myruia eciufera ), 



Fiq. M —The Desort from tlio high dtinoH at Oai>o Ilom'y, Va 


and the reed (Arnndinaria iecta) are the jirint ipal Of those many thousands are 
aJready buried in the sand, which overtops their summits and threatens the whole 
forest with ruin. Their d^truotion is slow, but inevitable. Upon the extreme 
edge of the sand Mils, toward the swamp, tho wind, opposed by the tops of the 
trees, forms an eddy. The sand carried along with it is precipitated, and runs 
down the bank into the swamp. Its slope is very accurately in an angle of 45 
degiees. By gradual accumulation the hill climbs up their trunks; they wither 
slowly, and before they are entirely buried they die. Most of them lose all their 
branches, and nothing but the trunk remains to be covered with sand; but some 
of the cypress retain life to the last. * « » 

Since the establishment of the light (about sixteen years ago) the hills have risen 
about 30 feet in height, and have proceeded into the Desert about 3S0 yards from 
a spot pointed out to me by the keeper. ^ * The height of the hill at the 








THE =!ALT MAESHES. 


83Y 


swamp is between TO and 80 ieet peipendicular. Tt is higliei* nearer the sea, the 
iimei edge hoing rounded ofl, and I think at its highest point it can not be less 
than 100 leet above high-water luaik 

It the hills advance at an equal latio lor twenty oi thuty ytars moie, they will 
swallow lip the whole swamp and render the coast a deseit indeed, for not a blade 
oi grass finds nutriment upon the sand |sicl. 

'Pliis Is (‘Von 1o-(liq\ ii 1 (‘i.\ i)iH uro of Iho Oapo Uomy sand hills 
and llu‘ for(‘sl Ixdiind iluMu. Tho advance of lh<‘ band must lui\6 
]>roc(‘(‘d<‘d at a niu<*hl(‘ss rapid rate during the jiasl e(Mitnr;\, Innvever, 
1ban (hiring tln^ ai\loon ymirs hofoie Lalrohe’s visit 

Other evidences are not lacking of a subsidence anti conse(xu6nt re- 



Em f)'! -T<niare ftloiig tlio shore near Virginia Bi^aih, Hand above, day hulow 


(‘(‘SHion of tins coast liiub Tu Ihc Ion tio race' ol t'olumhia clay (lig. ad) 
whi('h outt'rops along 11i<< licach from (bi[)(‘ Ihmry southward, some¬ 
times s('voral imM(‘rs al)ov(‘ high-tide limit, Houudimos betwecu the 
IcvcIh of high and low tide, Htumj)s vn s/7// (usually of tin* cypn^ss) arc 
fretpuMitly to b<‘ s(*<‘ti. *Su(*h stuinpM an* said to Ik* abuudant beneath 
the wat<‘rH of Alb(*marle Hound. 

THIfl HAT/P MAEHHEM. 

This topograph!<'fil feature, which exactly coincides with a plant 
formation, is almost evei*ywhere d(*velaped along creekw and I'iverrt 
as far uiKstream as the iunucnco of brackish ivaler makes itself felt, 
and in Hli(*ll(>r(*d hayous and lagoons whert* tlu* slope of the short* 
is v(‘ry g(‘ntlei. Along str(*aniK tlu* salt nuu’sh consists usually of a 
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narrow alrip on each aido oC clunnicl, wlul(‘ in lnj>oonH (notably 
tlio uppoi* part of back Jbiy) ithoinotiinchlaktss Iho form of amoadow 
of eonsidorabl(‘ width. ANHiilo llic larj^cst salt niarah('H are found 
just inside Ihc beach, and <lune area of ih(‘ oni,er <‘oast, th(‘ narrow- 
bolts which frini^e iidal stiMaiins p<‘netrat(i (le(‘])ly into tin' inland 
plain, wlu're they an' always at, once reco}>:nizal)l<‘ by lln'ir pe(‘uliar 
vegi'tation. 

Tho prGS<‘nee and e\;t(‘nt of salt, mai’shes along t.he show's of Curri¬ 
tuck and Albeniarh' sounds was not aseortainod. At the hc'iul of 
Back Bay, which ovontually opens into (hirrituclc Sound, ('xtonsivo 
brackish meadows occur. On the oilier hand, tliis foi'mation does 
not exist about Edenton Bay, on tho north shore of Albenuirle Sound. 
The latter sound, fed as it is by nninerous fresh-Avater streams, some 
of Avhieh arc of eonsiderabh' size, is rnroly at. all brackish. 

Above the limit of saline wali'i* the larger st.rc'ams ar(' bordew'd by 
marshes which resemble Ibo salt marsh, bnt are occu])le<l by fresh¬ 
water vegetation. 

THE J‘LATN. 

The greater part of t.he t,erri(.ory east and north of t,he (-Ireat Dis¬ 
mal Swamp, together Avith that south of the swamp and immediab'ly 
bordi'Hng Albemarle Sound, constitutes Avliat maybe termed “^Flie 
plain.” It Avas in all probability originally (‘Amr^ivboi’o eovi'ved by a 
forest of short-leaf pino {Pinils laeda), in which hard-wood species 
(oaks, sweet gum, etc.) held a secondary place. Since the sel.lleinent 
of the region, hoAveyer, conditions have been greatly altered. l\[uch 
of it has boon deforested and occupied by eultivaled erops and by 
dwellings. In tho remaining forest much of the pino has been cut 
doAvu, and as a resAilt deciduous species play a mueh more imiiortant 
part in its composition than Avas probably the case before t.he advent 
of civ^ilization. , Kauui then the pine forest, was iiiterrii])ted, <‘Rpe('ially 
along Avatcr eourees, by areas of wooded swami) and of salt marsh. 
To-day it is for the most jiart broken up into S(‘,at1/(U‘(‘(l t.ra(ds of eom- 
paratively small (‘xiout, between which int.('rvt'ne an'as of clean'd land. 

The general siu-faco of this idain is flat or slightly undulating. 
ElcA^ations that can be termed hills do not occur. To the drainage 
system and the differences in tho plant oovoring, rather than tlio 
orograiAhy, is attributable what little of variety its physiognomy 
exhibits. 

THE SWAMPS. 

Tile Great Dismal Swamp and the lesser outlying morasses of the 
region eonstitnte the most northeastern extensive outpost of that 
immense body of palustrine forest which covers so largo a part of the 
Coastal Plain of the southeastern United States, and which extends 
np the Mississippi River and its lai^or tributaries to southeastern 
Missouri and southern Hliuois and Indiana. 
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DibimiL Swamp,” to (xuole ProfesHor Slialei*, ‘•‘belongs alto- 
getbei* to that gi'oiip of inxuidatod lauds where the lack of drainage is 
duo to an original d(‘ricien<‘y of slope, combined with tlio How-retarding 
inhnonce of vegetation on t]n‘ movement of water from the land.”^ 
North of th(‘ mouth of ih<‘ Chesapeake the imjlination oC the plain is 
usually sulheiontly great to i)ermit the ready off-flow of the rainfall, 
while tho climate is unfavorable to the devc'lopnient of certain t^'^'pcs 
of vegetation (especially the large cane, Arundlnarid }narros 2 )drnia), 
that are ixarticularly eff(‘ctiv<‘ in retaining the surface water. 

nie total area of the Dismal Swamp Is estimated at about H,000 
square kilometoi’s (1,500 sqxiare miles), which comprises all extensive 
bodies of hygrophilo forest lying between lillizabeth Eiver and the 
mouth of tlio'James on tho noi*th, and Albennarle Sound on tho south. 
More than one-half of this area lies in North C^arolina, the "^’'irginia 
State lino ixassing not far south of Lake Dnnnmond. An additional 
1,800 square kilometers (700 squar<‘ miles) is computed to liave been 
reclaimed by drainage from tho original area of tin' groat swamj). A 
large part of this land was (lex)rived of its excess of water by the dig¬ 
ging of the Dismal Swamp Canal, close xijk)!! a century ago. The 
canal traverse's tho swamp east of its center, and has had tho effect 
of partially draining the region east of it, while retaining in the por¬ 
tion to the west much water that fonnorly escaped into the sounds. 
Couseciuontly the western section of tho swamp is probably wetter 
than it was a hundred y(‘ars ago. Much of tho land oast of the canal 
is now in cultivation or is susceptible of cultivation after much less 
preixaration than the wostei’ii imrt of the swamp Avould require. 

The outlines of the morass are AT*ry iri'ogular, x)articularly on its 
eastern margin, Avliero the reclamation of extensive tracts hfis cut off 
from tlie i)rincipal swami) some ai*cas of hygrophilo forest, especially 
along tho iipi)ej* waters of tlio rivers, wliich were once continuous with 
it. Occuiiying scath'i’od depimsions ovi'r the Avhole region, beyond 
what could <‘ver have been the Ihnils of the Great Dismal Swamp 
itself, are lesser tracts of similar character, which exhibit the same 
licculiarities, but on a smaller scale. 

Tho Dismal Hwam]) is traversed by contour lini's of fj’om 1-] to 6 
meters (5 to 20 feet) elevation, and a groat part of its ai*ea is thus 
more elevated than the major xiortion of the plain lying to tho east 
and noitihoiist. Tho surface of Lak(‘ Drummond, nearly if not (xuite 
the highest x)omt in the swamp, is normally G'j- motors (33.3 feet) above 
sea level. 

This intei’csting body of water (FI. LXY, frontispiece), lying approx¬ 
imately in the center of the Dismal Swamp, is about 6 kilometers (3 
miles) in greatest diameter, and is of quite regular shape, as the 
shore line forms long curves umnterrux)ted by pi'omontories, and 
there are no islands. The depth of ^ater, which is said not to have 


1 Staler, loo. oit., p. 318. 
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cxcGoded ii luelors (about) (5 feet) in any portion originally, luih been 
increased by the digging of canals and other artilicLal causes until the 
uorinal greatest depth is about 4\ jnoters (15 bs't). In Nov(uubor, 
LSf)8, however, the depth was considerably loss than iJ nuders ((> feet) 
in almost every i)art of (h<‘ lalce, much of the watei' having b(‘on 
i-eceiitly drained olT thi*ough the IVs'der of ih(‘ Dismal Swamp t'anal. 
The vat(‘r was then lower than it hud (‘V(M‘ befon^ Immmi known 
to be. 

Tlie watioi-of Lake* Druiiiniond, like that of the wood<‘d swamps of tJie 
Coastal Plain gejiorally, is of a d(‘ep brown hue and is rather turbid. 
^Vlien taken up i]i small quantity the color is much like that of shony. 
This brown color is doubtless due to the great amount of linoly divided 



Fio. 60.--O7pro8s stumps on the murerlu o£ Lake Drummond. 


vegetable matter with whieii it is jmprognate<l. The j)oox)le of the 
countrywide tiscribe to tlu^ swami) water touie. i)ropeH)i<‘S, wliich they 
believe to ho derived from t.he bark and wood of tlio “juiiiimr,” or 
white cedar. Despite this hu’ge i>orceutagt‘ of organic matter Indd 
suspended in its water, the floor of the lake is in large parti covered 
with a fine white sand. 

The peculiaiuty of the aspect of Lake Drummond is enhanced by the 
multitude of gray old cypress stumps, worn by weather and water into 
a thousand fantastic shapes, that encircle the basin, standing in the 
shallow water jiear the shore (fig. 5C). During very high water many 
of these stumps are completely submerged. A few small trees ai’O still 
alive, relics of what must once have been a noble forest of cypress. 







AN EARLY EXPLOBATION OE THE DISMAL SWAMJ\ 

Tho UiTco is entirely sum)und<‘«l by l<n\, sA\amp 3 Mvoo{lh. At two or 
three points, Avhore tlu‘ ,i>roiin{l is 8lifi;htly higher, are small clearings, 
the remains of old lumber eamps. In a veiy feAv places, notably at 
the mouth of the Jericho Canal, soil is being deposited, and marshy 
Hats, occupied chiefly by herbaceous Aa^gelaiion, (‘xtend a litth* way 
inlo 1h(' lake. Tlie total present ar(‘a of theH(‘ flats, Avhen tin* Avater 
of tin* lake is at its Jiormal level, is ])(*rliaps a lu'ctan* (;2] acres). 

In spite of the slight differences of elevation alr(>ady nieutioued, 
the surface of th(* Dismal fc>Avamp exhibits very little diversity, the 
variations from the highest ground to tin* IoavosI being insignificant 
to the eye, altliough sufficient to indiiee some alterations in the plant 
covering. A great paid oX tho sAvamp is covered with standing water, 
which varies, in depth at different seasons, but rarely, even in the 
wettest parts, exceeds ti decimeters (J feet), aud is usually froui '2 to 
15 c(‘ulimet(*rs (1 toC inches). Tin* several ditehes or small canals 
that have bo(‘U (*ut through the Dismal Swamp ordinuiily contain 
about a meter (.‘1 or f feet.) of Avater. Usually in the (*arly fall a ('on- 
sidorable part of tin* sAvamp is sufficiently dri<*d off for a number of 
weeks to be traveled dry shod, but in its normal condition the 
greater parti is very AA'^et. 

The origin of tho Dismal Swamp and of its central body of water, 
Lake J)rummoncl, ()ff(*rs an intorestjng problem in historical geologj*, 
and one that lias been innch discussed, but it is outside the province 
of this paper. 

Col. William Byrd, a commissioner appointed by one of the colonial 
governors of Virginia to fix the boundary b(*tAve<‘u that colony and 
North Carolina, gives an eutertaiiiiug account of the Dismal SAvamp 
as lie and his party of survejuirs found it at. tliat early day. I (piole 
from “Tlie History of the Dividing Line: Run in tho Year 1738,” one 
of the papers compris(*d in tho “Wi'stover Manuscripts of William 
Byrd, esq., of West over,” published at Petersburg, 184-1. On their 
first day in the swamj) Mv. Byrd’s jiarty Avert* “blessed witli pretty 
dry ground for .3 miles t.ogothor. But they ijaid dear for it, in the 
next tAVo, consisting of one continuous frightful iiocoson, which no 
creatui’os but thosc^ of the ampbibious kind had veut.ured int.o before. 
This filthy (piagmire did in earnest put the men’s courage t,o a trial, 
aud though I can not say it made tiliom lose I h(‘ir patience, yet they 
lost their humor for joking. They ke])t their gravity like so many 
Spaniards, so that, a man might have taken his opportunity to xdunge 
up to the eliin without danger of being laughed at.” 

“The ignorance of the borderers” concerning the Dismal Swamp is 
much complained of, ‘ ‘ notwithstanding they had lived their whole 
lives within smell of it. * * At the same time they were simple 
enough to amuse our men with idle stories of the lions, panthei's, and 
alligators they were like to encounter in that dreadful place. * * * 
The surveyors pursued their work with all diligence, but still found 
the soil of the Dismal so spongy that the water oozed up into every 
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footst(‘i) tlu'y took. To llioii* .sorrow, too, they fouiul the weeds and 
hriers move (irmly interwoven Hum they did tlio day l)ot‘<)r(}. But 
the f^realest f^rit'vunee wjis from larj?e cyi)resse.s, wliieli the wind had 
hlown down and heaped upon one another. On the liinhs of many of 
them grew Hharp snajj;s, i)oiniing every Avay like ho many pik(‘K, that 
retiuirisl mueli pain.s and eantfon (o avoid. Tliese t,re('S, being (‘ver- 
gi-eeuH [siej and sliooting their largo tops very higli, ar(‘ <‘a.sily overHot 
by ev(oy gu.st of wiinl, beeau.se there is no (inn (nirtli to st<‘ady tlndr 
rooks. Thus many of them Avero laid pro.strat.o, to (h(‘ groat (‘neuiu- 
brance of the way.” 

GEOLOGY. 

It will be exi)edient to leav<^ the doHcri|’)tiou of tilu* most reeent 
superfieial dopo.sitH of the Dismal Hwamp region to the following 
ehapier on “Soils,” and to devote this section of the paper to a Imief 
description of the und<‘rlying strata, so far as tlndr character and 
extent have been dotennined, merely enumerating the ui>perniost 
deposits. The series of events wliich has eroat.ed tlu‘ surface tx)j)og- 
raphy and the arrangement of the umhirlying g(‘ologieal foi'mations 
which we find in tlie Dismal Swamp region to-day has fornusl the 
subject of mmierouH publications, an<l will bo de.seribts! in the kixt 
of the Norfolk folio of the (roological Atlms of the Unitod StaU‘H, soon 
to be is.sued by tlio United States t4eologimil Survey. Whil(‘ the 
present distribution of tho vegetation of the r(‘gion is nndoubkMlly iji 
part a result of its past geological mutations, tlie subject is t/oo exten¬ 
sive to be entered upon in this rei)ort, even wei*e the data at hand for 
its pi-oper presentation. Consequently we shall confine oiti’selvos to 
a staloinont of existing conditions. 

Tho most recent surface formation of the Dismal Swamp region con¬ 
sists, in the region designated as Th<‘ Blain, of a soil usually loamy, 
but varying from almost puuA sand, with an insignificant content of 
humus in tho highest and best-drained portions, to a nii.vturi^ of .saud, 
silt, and considerable organic matter in tho lower-lying lands. In 
tho beach and dune aiva th(‘ surface formation consists entindy of 
fine Avliite sand of marine origin. In tho swamps, oii tho olhm* hand, 
notably in tho Croat Dismal itself, occur Inmvy d<q) 0 Hils of poat— 
vegetable matter in various stages of decomposit.ion—which in many 
places reach a thickness of 3 meters (10 feet) and an^ sonudimes 4^ 
meters (16 feet) thick. Toward the margins of the Dismal Swamp 
these vegetable deposits gradually decrease in thickness. Groat 
numhers of trunks of large trees have been buried in the i)eat, and 
are often so well preserved as to be valuable for all i)urposes to which 
newly felled timber can be put.^ The surface of the salt marshes is 
covered with a thin layer of brownish or gray silt, mixed with con¬ 
siderable decaying organic matter and saturated witli Avater which 
contains usually 3 to 3 per cfent of sotlinin chloride. Under this a 
layer of stiff, blue day often oecuni. 

^See N. B, Welwter, Amer, Naturalist, vd, 9, pp, 260 to 362 (1876). 
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TJonoaitih tlicso various surCaoG deposits arc extensive layei's of sands, 
clays, jj;ravols, marls, aud mattei* of organic (chiefly vegetable) origin, 
which slope grtidiiallj'^ to the southeast and which have an aggi’ogate 
thickness of more than 535 meters (1,750 feet). Those in turn rest 
upon the .strata of crystalline rocks which are exposed farther west, 
hut in the Dismal Swamp region aiv everywhere deeply buried. 

The formations above the rock floor represent all geological periods 
from Lower Clretacoous to Recent. The greater part' of them were 
deposited uneonformahly, tlie general level of the Coastal Plain having 
Rulfered numerous oscillations during the time in which they were 
laid down. The following table of the several formations, giving 
their period, general character, and thickness wherever the last was 
ascertainalde, is (luoted verbatim from Mr. Barton’s forthcoming 
paper: 


Period. 


Beconti.. 

Pleistot'ene.. 
Neooeno -- 

Eocene. 

Cretaceous.. 


Ponxiation. 

Cbaractor. 

Thickness in me¬ 
ters (and foot). 

Alluvium, etc. (unconform¬ 
ity). 

Columijiu (unconformity).... 
Lalftyotte (unconformity).. - 
(jliefaa poako (unconformity) 

Pamimkey....... 

River mud, marsb, beach sand, 
dune sand, etc. 

Bandy loams, sands, and clays.. 

Gravel, orange sands, loams .... 

Fine sands, clays, and diutoma- 
ceous deposits. 

Glauconitic sands, marls, aud 
clays. 

0-18 (00). 

a-0 (lO-SO). 

7.6- i3 (26-K)) 

10.6- 108.6 (36- 
566) 

9f-80 (30-300). 

0-160 (600). 

} 

00-288f (800-060). 

Marine deposits (unconform¬ 
ity). 

Magothy (unconformity) ... 

Potomac (groat unoonform- 

Sandst. 

Sands and clays... 





The formations occupying the surface in the Dismal Swamp region 
are the Chesapeake, Lafayette, Columbia, and Recent. Marine fossils 
are abundant in the Chesapeake formation, fossil shells being present 
in some deposits in such cpiantitios as to afford marls valuable for 
sigriciiltural purposes. The inorgauic matter which constitutes the 
bulk of all the formations consisi® of the detritns of rocks in the 
Appalachian and Piedmont provinces ‘ to the west, which was earned 
seawai'd by streams during past ages, just as is happening to-day. 

The Columbia formation, a comparatively thin layer of sands and 
sandy loams, forms the surface of almost every part of the Dismal 
Swamp region where very roctm1« deposits (dune and beach sand, marsh 
silt, swamp i)oat) have not boon laid down upon it. This sheet vai’ies 
in thickness from 0 to 10 meters (20to 35 feet). The formations lying 
beneath the Columbia are naturally exposed only in the valleys of the 
larger rivers, especially the Elizabeth, the James (Hampton Roads), 
and the Nansemond. A section through part of the Columbia deposits 
is exposed on tlie outer ocean beach, where it forms a low bench of 
clay, either above high tide or between the levels of ebb and flood 
(fig. 56). The materials belonging to this formation, which compose 

iSee footnote, p. 831. 
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the subsoil of muoli of tiho voj^ion, vary considerably at different 
points, and comprise gravel, <*oarse sand (soiiK'tiines (luicksand), lino 
sand, silt, and r(‘d, yellow, and blue clays, besides various mixtures 
of sand, silt, and clay.^ 

In the greater part of the Dismal Hwamp r(‘gioii wat(M‘ stands quit<i 
near the surface of the soil, sotliat the roots of all (‘xeept th(‘ smallest 
herbaceous plants can readily penetrate 1,o a dei)th at whi(di walei* is 
abundant. All deep-lying Avater of the region, so far as has boctti 
ascertained, has a salty taste. 


SOUS. 

By Prank D. Gardner, Assistant, Division of Soils. 

THE SALT MARSHES. 

The soil of the salt marshes is usually a brown sill- containing much 
partially decomposed vegetable matter, beiu^ath which stiff (day is 
often present as a subsoil. Great moistun^ is tln^ normal condition 
of this soil, and at high t.ide it is subj(‘ct, to overllow. As tin* water 
which then covers it is strongly brackish, the soil of salt marshes is 
characterized by a much higher percentage of common salt (NaCl) 
than is present in ordinary soils. 

THE SAITD STRAND. 

The soil of the beach aud dune area, like that of the salt marshes, 
possesses no agricultural value. It is an almost pure marine sand, 
whitish in color. Near the tide limit particles of earbonat,e of lime 
(CaCOa) are somewhat abundantly intermixed, a result of th(» decom¬ 
position of seashells. Farther back, however, accumulation of lime 
is prevented by the dissolving action of rain water imi)rognated with 
carbonic oxide (COg). Uuinns is almost entirely wanting, (»xc('pt on 
the innermost, flxeii dunes. Hero the growth of ti*eoB x)ermits a snfTi- 
oient aeoiimulatioii of vegetable matter to give tli(j soil a gniyish color. 
Elsewhere the sparseness of the vegotal.ioii, the ready iM^rnuiahility 
of the sand, the mechanical effect of the wind, and the rapid oxida¬ 
tion brought about by wind and .sunliglit are conditions which intoi’- 
fere with the accumulation of dead vegetable and animal matter. 

Common salt, sodium chloride, is present in considerably larger 
quantity near the shore than is normally the case in inland soils. The 
presence of the salt is easily accounted for by the frequency with 
which spray is blown landward by the wind. 

That the percentage of sodium chloride, as well as of calcium car¬ 
bonate, which* exists in dune sands at any eonaiderablo distance 

*The Goltmibia formatioii is deacribed by W. J. McGee, Am. Jouxix. Soi., ser. 3, 
vol. 85. pp. ISO to 148, 828 ter 880, 867 to 888, 448 to 466,1888; md by N. H. Barton, 
Bnh Geol. Soo. Ameri<», vol. S, pp.481 to 460,1891. 
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beyond tlio r<‘acli of iihe ticlefl, is iioimHlly too small to have much 
influence upon vej^etation is iialicated by the ivKeai‘<*hes of IVfassart 
on the Belgian ooiist. The following analysis of sand-strand soil is 
given in his paj)er:^ 


Hygi’osoopic water..... 0.33 

Freewater . . - _ .. . .. .28 

Suhstancea soluble in water... .03 


SOLUBhK IN NlTRie A('Tl). 


Iron oxide.14 

Alumina. .13 

Calcium carbonate . .14 

Magnesium . ^. .14 

Carbon dioxide. .13 


aOLUULK IN SUliPirURlC AUIU. 


Alumina .... .30 

Phosphoric acid...Trixees. 

Insoluble. OK. HI 


100.00 

Despite its (‘xiH^ssive pomioability, the soil is here I’aridy thy except 
at and veiy near the surface. Kven on the dunes one can easily reach 
moist sand with his hands. Near tide hwel, as (‘vmyono knows, the 
shallowest depression soon fills witli waUu*. Tt is probable that only 
the smallest plants of this strand formation evtu* have difliculty in 
reaching a siiffioiont HUi)ply of water with Ilnur roots. Abundant 
deposition of moist.nro in the form of spray, j*ain, and dow, and the 
resistance to evaporat ion offered b.y the snperfieial layer of the sand, as 
well as by the abuinlunt atmospheric humidity, are factors wliicli snffl- 
ciently account for this, at (irst glaneis somewhat anomalous condition. 
A further physical poculiarity of sand which is of interest, in connec¬ 
tion with tlie V(^goi.ation is the rapidity with which the surface laym* 
absorbs a groat amount of heat, while the moist mnhulying portion 
remains always (‘ool. On the other hainl, sand gives up its heal with 
equal rajiidity. Oouscqueutly it receives after nightfall a heavy pre¬ 
cipitation of <l(W. 

THE PLAIN—TRXTOK: SOILS." 

(lENEEAL OBSEKVATrONS. 

That part of the Dismal Swam]) region which belongs neither to the 
strand, the salt) marshes, nor the wooded swauips wo have designated 

*M6m.Soc. Boy.Bot.de Belgique 32, pt. 1 (1893); quoted from Swaelmen’s “Le 
boisement de la cdte beige ” (1888). 

"In the following publications of tbe Department of Agriculture Professor Milton 
Whitney has quite fully described the peculiarities of the so-called '‘truck” soils 
that occur along the Atlanido coast in the United States: Yearbook for 1894, pp. 
130 to 143 (180fi); Bui. No. 5, Div. Agr. Soils, pp. 15, 10, pis. 13 to 18 (1896); Btfl, 
No. 13, Div Agr. Soils, pp. 8 to 11 (1808), 
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ThePliim. It (*()Tin)riH(‘H the ^*mlt bulk o! those soils whi<*li nre at 
present of the hi} 4 liesi af^rienltural value. Tlu^ lii?h(er, sandier soils, 
which ehielly oeeur u(‘ar tide water, are lari*(dy devoted to ti’iiek farm¬ 
ing, the principal industry of the region. The i(l(‘al truck soil is light, 
in texture, well draiiusl, and easily workcsl, and lias but a small 
natural etndent of organic matter, lly a happy eoineideium it is ]>re- 
cisely this type of soil which usually borders tide watm*, not along 
the outer shore, whore the sterile beach and dunes ocinir, but along 
the nuinoi'ouH bayous and est.uarios whhdi inku'sect the coastal ]>lain 
in so bewildering a fashion. The value of (he truck lands is thus 
enhaiK'ed by the protection against late and (uirly frosts which the 
neighborhood of the sea affords, and by tin' eas<‘ witli whicli their 
prodircts can be shipped to a distance by water. 

These three conditions ar<‘ almost essential to prolitable market 
gardening on a large scale when the object is, as her(‘, to force vege¬ 
tables to early maturity, in ordiu* that th(‘y may reach the large North¬ 
ern cities well in advance of the home-grmvn prcMluct. Inland soils 
can rarely compete with those lying in tln^ iinnu'diale vicinity of salt 
water; (1) llecause they are usually too heavy, containing too high a 
percentage of silt or of clay in proportion to theii’ sand (*ont(‘nt. The 
consequence is that they retain too much water and ar(‘ slower to 
warm up at the beginning of the season, while also they b(‘eom(‘ cold 
earlier in the fall than do lighter soils. For these rcuisons they av<‘ 
much more liable to the effects of late or of (uirly frosts than soils 
near the coast. All these soil conditions are obstacles to the quick 
development of early vegetables. (2) Because they are too far from 
the sea, with its luodorating influonee upon tomxjoratnro in sindng and 
fall and with its facilities for cheap transportation. 

It must not be understood, however, that there is any single type 
of soil which meets the re<piivemeuts of all truck crops alike in the 
fullest degree, A soil that is light, sandy, and without a stiff clay 
bottom to a depth of 4 or 6 feet is admirably adapted k) sw(‘<‘1 iMdaloes 
and melons, but is less suitable for potak)es, strawberries, and peas, 
while distinctly unfitted for cabbage ami spinach. In siich land a 
ten or twelve days’ drought will burn out potatoes. 

In the fine truck region about Norfolk t.wo well-deiin<‘d typos of 
soil are recognized by some farmers. One is a light loam, imssossing 
only a thin clay bottom, beneath which there is often a bed of quick¬ 
sand. This type is best suited for growing strawberries, and yields 
excellent cabbages, although it is not the finest kind of soil for the 
latter vegetable. The second is characterized by a sandy soil 12 to 18 
inches deep, with a subsoil of clay sometimes stiff enough to be used 
for brick making. Potatoes and tomatoes are said never to rot in such 
soil, as frequently happens when they are put into that of the first 
type. This is also considered a superior soil for encumbers. 

Certain of the truok crops, especially those which are sown in the 
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spring?, Toquire for Ihoir onriy Hiatiirity a very light, dry soil, contain¬ 
ing not more tliaii 9 per (‘ont of elay. Such are watermelons, nuisk- 
melons or cantaloiipevS, sweet potatoes, eueumbers, asparagus, and, 
when early malurily is very important, Irish potatoes: On the other 
hand, fall-planted croi)s arc* better adapted to heavier land, having a 
clay content, of from G to I'J ])<*!• cent. 8])iiiaeh and cabbage are good 
examples of t.his <dass, and, as a general thing, strawberries, tomatoes, 
pcMiH, and b(‘ans give somewhat hettt*r r(*siilts on the In^avier truck 
lands. 

_ By some trncdc groAvers t.wo princix)al types of land are distinguished 
near Newbern, N. C.: (1) A light y(‘llow loam, excellent for peas and 
tomatoes, and for Irish potatoes, which hare a fine white color when 
raised in this soil; (2) “gall-berry” land, which is richer in organic 
matter, and consequently bliick in color. The surface soil is sandy, 
clay is (*neoiintered in some quantity 2 to 3 feet below the surface, 
and a solid elay bottom occurs at a usual depth of 5 or 0 feet. Soil of 
this kind is warm and easily worked, but needs to bo well drained, 
else it will “drown out” in very wet seasons. At. all times it is 
decidedly more* retentive of moisture than is the yellow loam. GaU- 
berry land is consider(‘d by some “truckers” as nn(‘X(‘elled for straw¬ 
berries, and for Irish potato(‘S, which are said to be better in size and 
flavor, although less attractive in coloi*, than when grown in the 
yellow loam. 

It can bo said of this region that the natural drainage is almost 
everywhere (hdicient. Evt‘n the coastwise soils, which seem quite 
light and dry in their original condition, are nevertheless found to 
require at least ei'oss furrowing before they are in fit condition for 
raising truck (*rops. On most of the large farms a system of tile 
drainage or of open ditches, intorsecling every field, is employed. 

AiiotluM* ijoiiit is that the very light soils near the coast, which are 
best fitted for forcing vegetables to early maturity, are all but worth¬ 
less in their primitive condition. Only by the heavy apx)lication of 
fertilizers can they bo made to yield good crops. The annual outlay 
for fertiliz(‘rH is an it.(‘m that should be well considered by anyone 
who contiemplat.eH t.niek farming. Sonu* idea of tlie amonnt of money 
thus expended maybe gained from the fact that on om* farm near 
Norfolk $IC,Of)() to $17,000 is i)aKl out each year for commercial 
fertilizers. Oti the larger farms $G0 to $75 worth (d' fertilizers x>ov 
acre is used. 

The cultivated triu'k soils are often slightly acid, although far less 
so than are swamp lands. This is believed t.o be duo rather to artifi¬ 
cial than to natural conditions. The long-continued use of fertilizers 
is held responsible by some truck growers for the sourness of tlieir 
land. Whatever its cause, the result is fi-equentily injurious 1.0 the 
crops, esx)ocially Irish x)otato(‘H, which are liable to rot in sour land. 
Apifiieation of lime, usually in the form of burnt shells, is a remedy 
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whieli is foinul officacioiis in most easos. Those who deny that this 
treatment is bonellcial have pi-ohahly l)oen l,oo impatient, aiul liave 
not allowed sufficient time for the chemical (*hang(‘s hy which the 
acid is mnilralized. 

1)ES('UTPT[()NS AND ANAIA’SKS OF SAMPLES. 

TluMleseri])! ions and analyses of a scries of samples taken from 
typical soils of The Plain will show h(‘tter than any fjfmu'ral diseus- 
sioii which are and wliieh aro not best siiibnl to truck and other 
crops. Four samples from Newborn, N. CJ., are added to those from 
the Dismal Swami) rej^ion for purposes of (‘omparison. 

Beginning at the north and taking the samples as they occur in geographic order, 
going south, we have first sample No. li>99, which is a subsoil at from P3 to SO 
inches, from Ballantme’s farm near Eastern Brunch, Norfolk, Va, It contains 
14.35 per cent of clay, and while considered a good truck soil, is too heavy in 
texture to he as early as some other soils of the region. 

Sample No. 1601 is also a subsoil at from ItJ to JiO inches from the same farm, 
but is from l^nd that needs drainage. Its texture is better suited fr>r early truck 
than is No. 1599, hecauso it contains little more than half as much clay. If drained 
it should make good early truck land. 

Sample No. 1593, from the farm of William Wise, and No. 1595, from Henry 
Kim's farm, are subsoils at Irom 9 to HO inches, both from near West Norfolk, Va. 
They represent what is known as the finest type of early truck land, and it will 
be well to note carefully their texture. They are (juite similar and contain about 
8 per cent of clay and from 30 to 35 per cent of silt, the rest being largely medium 
and fine sand. 

No. 1579, from the thirty-fifth milepost, Currituck Coirnty, N. C., represents 
the subsoil characteristic of the clay lands in that vicinity. It contains about 35 
per cent of clay and is therefore much too heavy for ti’uck. It would do weU 
for com, wheat, and pasture land. 

No. 1570 is a sample from Camden, Camden County, N. C. It is a light sandy 
soil well suited to medium and late truck. 

No. 1571 is also from Camden and I'epresents the texture of the clay at 4 foet in 
depth, which underlies all of the Elizabeth City lands. 

No, 1566 is a subsoil at from 9 to 30 inches and is from the faiun of Dr. E. E. 
lismb, Elizabeth City, Pasquotank County, N. C. This soil is well suited to truck. 

Nos. 1519 and 1530, stibsolls at from 7 to 34 and 31 to HO inches, respectively, are 
very similar in texture. They are too heavy for any hut late truck. Owing to 
their proximity to the river they are exceptionally free from frost. 

No. 1540 is from 3 miles south of Ohapanoke, Perciuimans County, N. (\ It is 
a heavy, stiff, close, tenacious, wet subsoil underlying a deep black loam. It con¬ 
tains over 35 per cent of clay and is therefore not suited to truck. It would make 
good grass aud wheat land. 

No. 1542 is a subsoil from one mile south of Chapanoke, N. C., and is much lighter 
in texture thau the preceding sample. It would probably he well adapted to truck. 

No. 1558 is from No, 4, Leigh’s farm, near the point, Durants Neck, Perquimans 
County, N. 0. It is a subsoil of from 9 to 30 inches, and contains 33 per cent of 
day and 30 per cant of silt. It is too heavy for truck, but is well suited to com, 
wheat, aud cotton. 

No. 1684 is a subsoil at from 5 to 30 inches, and is from the farm of S, S. Woods, 
at Hertford, Perquimans County, N. O. It contains 6|t per cent of clay and 70 
per cent of fine sand, and would be wall adapted to early truck. 
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No. 1524, from IJ miles north of Edontou, Chowan County, N. 0., is from Dr. 
Hoskin’s place. It is a subsoil at from 5 to 30 inches. It contains less than 
per cent of clay, and would therefore he called sand. It is excellent for early 
truck. 

No. 1522, from the farm of J. G. Wood, of Edenton, N. C., is a subsoil at from 
8 to 30 inches, and contains about 10 per cent of clay. It is overlaid by a loam 
soil, but is rather too heavy for truck. It would probably make good cotton land. 

No. 1517 is a subsoil at from 5 to 30 inches, and is from the farm of J. L. Rhems, 
of Newbern, N. C. The soil is a light sandy loam and well adapted to truck. 

No. 1510 represents the type of earliest truck land ou Hackburn & Willett’s farm, 
Newbern, N. C. Its texture is too light for cabbage, but is cxce lent for potatoes. 
Crops ripen from tour to eight days earlier on these lands than on the heavier 
cabbage lands, and, with projier attention, two weeks earlier than at Norfolk. 

No. 1514 is also from Hackburn & Willett’s farm, and represents the subsoil 
at from 14 to JIO inches of the cabbage and spinach land. This type of land 
averages from 200 to 225 barrels of cabbage per acre. 

No. 1515 represents the texture of the subsoil lielow 3 feet, underlying both the 
early ti’uck and cabbage lands. 

The subsoils are given here because it is upon their texture that the character 
of crops is mostly determined. The complete mechanical analyses of all the fore¬ 
going .samples are found below. 

TAMiR A^—Meehanieal aiialyses of mlmilii. 


No. 


169H 

1601 

1605 
1603 
1679 

1670 

1671 
1620 
1619 

1606 
1610 

1613 

16.)8 

16:14 

1633 

1631 

1617 

1610 

1614 

1616 


Locality. 


Virginia. 

West Norfolk, Va 

.do. 

85tli milepost, North 
Carolina. 

Oamdon,N.C. 

.do. 

B]izal»tUClty,N.() 

.do... 

.do. 

Ohapauoko, N. 3 
muuK south. 
Ohaiianoko, N. 1 
niilo south. 

Duraut Nock, N. C. 

Hertford, N.O. 

Edenton, N. U. 

.do. 

Newbern, N.O. 

.do. 

.do. 

.do . 


Desoriptloii. 


Ballanllne... 

—do. 

Honry Kim. 
Wm. Wise... 


Leigh farm. 
C.H.Wood .. 
•T.Q-.Wood .. 
Dr.UoHldn .. 
J.L.Bbemfi.. 


W.M.Baxter. ... 

.... do. 

Dr. E. F. Lamb ... 


Hackbnm & Wil¬ 
lett. 

.do... 
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THE WOODED SWAMPS. 

The (lata for the following diseuHsioii wore obtained in the Dismal 
Swamp proper, although what is said of the great morass will apply 
with eipial foree to the soils of other forested swamps in the region. 
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OEGANIC MATTER. 

The aecuiiiiilation of i)artially dewiiiposed vegotabio maUer in thiH 
area is (luito I'eiuarkablo, boinj» nioro Uiaii 13 meters (iO feet) in depth 
over considerable areas. Wit.h Conf?o-red test paper ii, shows a 
strongly a(*i(l reaction. It is the prodticl of many centuries of v<‘go- 
tation, laid down little by littl<‘ willi pi-acti(>ally no disturbance, so 
that there is only the slighkwt trace of soil in much of it. Upon 
ignition at a low r(‘d heat ii4 per cent of it passt's oft as (‘Oiubnstible 
material. Two leading types of vegetable deposit-s are easily distin¬ 
guishable—those of the “Juniper” or “light” Swamp and those of 
the “Black G-uin” or “dark” Swamj). 

The first, a true peat, is found in the extensive tractfi which are or 
were covered with the ‘ ‘ juniper ” or white cedar. Here the maxiinmn 
thickness of the deposits appears to bo about 3 meters (10 feet). 
Decomposition has progressed veiy little in this case. The peat con¬ 
sists of a reddish-brown mass of stringy consistency and is composed 
in great part of the wood, bark, and leaves of the “juniper.” Owing 
to the antiseptic quality of the water, logs and even stumps in situ 
are so well preserved in this peat that when exhumed they often 
make valuable timber. Wlion juniper land is cleared and drained 
the surface peat*has a strong tendency to “cake ” and harden beneath 
the sun’s rays until it resembles charred wood. Consequently, juni¬ 
per land is considered practically worthless, and its successful cul¬ 
tivation would undoubtedly entail a very heavy preliminary outlay. 

While peat is used m the northern countries of Europe as fuel, all 
attempts to bring it into use in this country have Been failures. Peat 
has a very great power of holding water. Being much like a sponge 
in texture, it will hold from two to ton times its own dry weight of 
water. Wot peat upon losing its water and becoming dry usually 
contracts to one-half or oven less of its former vohime. In New Eng¬ 
land peat is used in the compost heaps, and in this way becomes a 
manure of considerable value. The amount of plant food it contains 
is often small, but varies much with the nature of the vegetation from 
which it originated. The peat of tho Dismal Swamp bedng bu’gely 
from trees ought to be fairly valuable. Its greatest usefulness, how¬ 
ever, will probably bo in the physical effect that it will produce in tho 
soil. Many soils are sadly deficient in humus, and for sui)plying this 
peat will do quite well. It is a question if much of this peat of the 
swamp could not be economically used on the very sandy truck faims, 
many of which are located within a short distance of the swamp. The 
principal part of the transportation could be cheaply mtide by water. 
The value of peat for this purpose could be experimentally determined 
at a very small outlay. 

The second type of deposited vegetable matter has been Md down 
in those portions of tlie morass, especially around Lake Drummond, 
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which hoai' a forest of black cypress, and red maple (PI. LXVII). 
Ill places the ]>edH reach a thickness of 3, or even, according to Prof. 
N. B. Welister,^ of 4^ met(‘rs (10 to 15 f(‘et). The color is black. 
Decomposition has here iirogressed further than in the “junifier ” 
deposits, and the black gum type is to be regarded as a form of humus, 
rather than of peat. When cleared and di-ained, black gum lands 
afford a rich, mellow to]) soil, which differs markedly fi-om tlu* stub¬ 
born juniper lands in being ti*actable and easily worked. 

The following are determinations of the percentage of organic or 
combustible matter in such soil at each of three depths: 


Per cent organic matter in noils. 


Deiith. 


cm 0- r)(l 
m ()- 2() 
cm .')() 100 
m a) «) 
cm 100 iriO 
in 01- Wl 


ViiKin 

SOlIb. 

Soil fultl- 
vated A) 
years 

Soil rulti- 
vated fit) 
years 

[ 13 10 

ii 00 

K) 

j 3 ;io 

2.40 

2 10 

] 1 'H) 

1 44) 

1 00 


This table shows that; the largest part of the organic matter occurs 
ill the uiiper 20 inches and that it decreases in amount for each suc¬ 
ceeding 50 centimeters (20 inches) in depDi. It furthermore shows, as 
one would natairally suspect, that the virgin soil contains more oigauie 
matter than that under eull.ivation, and that the longer the time of 
cultivation tlK‘ smalhu* the contient of organic matter. This holds true 
for oaeh of the three depths, although the maximum change is in the 
upper 20 inches. Yet, even whore cultivation lias been continued for 
fifty years, the soil still has enough organic matter to give it a black 
color. In some places this black color extends into the second 20 inches, 
but is usually absent, the second and third 20 inches being ordinarily 
of a yellowish color. This abundance of organic matter is of great 
importance since it (I) furnishes a large amount of nitrogenous plant 
food, (2) incroaseH the water-holding capacity of Uie soil, and (3) by 
its black color inor(‘ius(‘S ih(‘ jiower of tbo soil to absorb heat. The 
ineroasod power to absorb lumt is no doubt more than ovoreoino by 
the cooling temloncy of the iiKToase in water content, duo to the 
organic matter. From the staudiioint of tlu* early trucker this reduc¬ 
tion in temperature would be a sorious objection, because it would 
retard the maturity of his crops and throw them on the market when 
prices are usually much reduced. Aside from this objection, how¬ 
ever, the organic matter is of great value. 


ACIDITY. 

The virgin soil is invariably very acid, doubtless because of the 
enormous accumulation of vegetable matter and the consequent 

'Am. Naturalist,vol. 0,p. 360 (1876). 
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rotardiition of Iko <Jrainni>o. Aoral ton of tlio soil is noci'SKarily very 
impeii'ccl iiucUm* such coiidiUous. It is the c\pori(‘nco of fariuci-s iu 
the region that u(‘w li<‘Uls when hroiighi. iimlei- (Mill ival ion aro much 
boneliled hy lilK*ral ap])licati()iis of lime. Kv<‘n afU'r being cnltivaled 
for Iweiiiy years tin* soils aro st.ill slighily acid ainl would doubtless 
1)6 improNMHl by furth(>r treal/uuud witli liin(‘. F/mie luuilralizes the 
acids, and this is undoubt(‘dly 1 lu* ]>rin<*ipal advanlage of ils use on 
swamp soils. It is usually applied here iu ihe form of burnt shells, 
about one 1<m pei* acre laung tho amount used on th(‘ swam]) soils. 
The total cost of adding 1o tho land this (pianlily of linu' is(‘stimated 
at about ill>4..50 per ton. 

Portions of the swamp on Avhich “juniper” abounds ar<‘ of very 
little value agriculturally, iind since even the wah'rs"flowing from 
these parts of the swamp are strongly acidified it maybe that tho 
presence of large amounts of acid is one of th(‘ causes of this non- 
productiveness. What(*ver trhe cause of the a(*idity, it is gi-adually 
reduced when tho soil is drained and (‘xposcsl to the air, so that 
decomposition oin proceed. 

('LAY (’ONTENT. 

The distribution of the clay content of theses soils, as shown by the 
following table, is very inhu’esting: 

Per cent of ehiy in xoih. 



Virgin 

soils 

Soil cnlti- 

Soil oulti- 


Depth. 
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It will be seen that tho iier (Muit of clay at D to /)() eentim(*ti(‘rs (20 
inches) is iu each soil less than at either of the other depths, while ati 
20 to 40 inches it is greatest. This is a very foHuiiate distrilnition of 
the clay content for this particular region. Th(‘ ni(‘an clay eonhuit 
of 10 per cent at 0 to r»U eentimetera gives a texture' that is very (^Jisy 
of cultivation and ono that can be cultivated very soon aftei* rains 
without injury to the structure of the soil. On tho other hand, when 
taken in connection with its high per cent of organic matter and the 
character of the succeeding 20 inches iu depth, it is sufficiently heavy 
to be adapted to a fairly wide range of crops. 

The mean clay content of 20 pei* cent at 50 to 100 centimeters (20 to 
40 inches) is just twice that of the surface 20 inches and gives a texture 
sufficiently heavy to be subject to but little leaching. This will pre¬ 
vent any considerable loss of plant food that is now present or lhat 
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may in i'lio future bo added in t.lio way of fovtilizers. It also gives a 
stratum wiih su(lu*ient caxullary xiower to draw water from a consider¬ 
able depth b(dow, which would bo of great value in times of drought. 

'I’ho mean clay content of 15 per cent at 100 to 150 cm, is just mid¬ 
way b<'t\V(aMi that of tlu' lirst and second 50 cm., and is not suffi¬ 
cient. in (piant.iiy (o pnwent a fairly free lateral movennuit of the 
gr<nind water at this depth. This is very imxn)rt.ant, sims' the success 
of undm'ground di'ainag<‘ de[»ends largely uxnm th(^ free lat,(M-al move- 
nuuit of ground walxu* at. about, the de^hh at which tile drains are 
usually laid. The whole of the Dismal Swamj) area will require thor¬ 
ough \uid<‘rdrainage befor<‘ it. <'an Ire brought to a high state of culti¬ 
vation, heiu*(* the imxrortanee of the texture of the soil at this depth. 
The clay <*ontoi\t of a soil, svheu coux>le<l with its organic matter, is 
the c(mtrolling fact.or in ndation to its struct.urc and water capacity. 

TEXTURE. 

’’Hie liable on i)ag(‘ 358 gives a complete mechanical analysis of eleven 
saiiiph^s of soils from th(‘ Dismal Swaini), one from West. Korfolk, Jind 
oiu‘ from Illinois. As niay be seem from tin* moan of the first nine 
anal 3 ^M(^s, tlu‘ soils of t.he swamp to a doi)th of 1.5 meters (5 feet) con¬ 
tain, on an av<‘rago, approximately 50 per cent of fine sand, the imr- 
ticles of which rang(‘ from one-fourth to ono-tenth of a millimeter in 
diaiuotor. The iu‘xt. largest separation is that of clay, of which we have 
alrcad.y siiokt'n. Th(‘S(i analyses show that the soils would properly be 
classed as sandy vegetable loam. The light t.extiire of the uxrper tkl 
inches mak('s tlu* soil (‘usj'^ of cultivation, and fields that have boon 
ill crops aunuallj' for fifty .years arc still in t.he best of inochanioal 
condition. 

Only t.wo samjih's were taken below 3 meters (10 feet) in depth, and 
.those show eousidernliU' dilbu’ence in tioxture. No. 3028 was material 
talaui from t.lu* hol.t.oni of the canal Iw the drialge, and had l)een 
exp()S(‘d to tin' wi'at.hcr upon tlie canal banks for some time. It is 
not. at all improbable that, t.he rains had (iariied away most of its silt 
and <*la.v, which iua.y a<*eount for the small amoiiuts of thesi' sopara- 
tioim shown in t.lu‘ analysis. Hample No. 3033, however, has a much 
l(‘ss amount, of fine sand and mu<*h more of nK'diiim and coarse sand. 

Sample No. 302 is black prairie soil from Illinois, where under¬ 
ground drainage is practiced on alargeseah^ in prcpaiing land for the 
l>roductioii of corn, grass, and wheat.. A comparison of its texture 
with that of the soils of the Dismal Hwamp shows the latter to have 
half as much clay as the fonnei', and approximately one-fourth as 
much fine silt aud silt. For thorough drainage in the prairie soils the 
lines of tile drains are seldom laid, nearer than 160 f(‘ut from each 
other, and, judging from the comparative texture of the two "Soils, suc¬ 
cessful di*aiiiag<‘ t'ould hi' accoinj>liBh.ed in the swamp soils by having 



364 BOTANICAL HUBVEY OF DIBMAL SWAM.P REOlUir. 

tile lines of (Iniins 300 foot apart. In faet, exp«‘ricne(‘ shows that open 
ditches 4 f(‘el (le(‘p and .‘>00 feet apiud afford aniph* drainage for the 
swam]) soils from which the abov<‘ aiuilys(‘s W(‘re made. Underground 
tile drains could he used at intervals eipially great with as good suc¬ 
cess, and would have many advaulag(‘s ovtn- the open dll,dies, which 
will be spoken of under the head of drainage. 

Samplo Ko. 357 is from Ihe finest truck land mmr West Norfolk, 
and is hero introdueed Cor comparison with the swamp soils in order 
that w(‘ may judge of their fitness for early trucking. Excepting the 
organic matter, the two soils a3*o very similar in Icxturi' wluju we com¬ 
pare them at corresponding depths. Th(‘ swamp soil has aiiproximately 
five times as much organic matter as the truck soil, which, together 
with its slightly greater amounts of clay, silt, and very fine sand, gives 
it an appearance very difTiu'eni. from the laffer. 

The slightly hcaviei* texture, together with fJie Jiigh ])(M' cent of 
vegetable mattm*, very much increases th(‘ water-holding power of the 
swamp soil, and as a result makes it colder in the early simson. 'Phis 
promises crops of larger gi’owth, but they will bo mneli laler in matur¬ 
ing, and since earliness is the child factor on which th(‘ snecoss of the 
trucker depends, this soil can not be expected to compete successfully 
with that about West Norfolk in truck ci'ops, exceiit in ease of a few 
crops where earliness brings no x>urtieular advantage, as in the case 
of late potatoes, cabbage, and celery. Those crops could certainly be 
grown at less expense for fertilizers and no greater expense for culti¬ 
vation and marketing than those of the famous truck areas. When 
<lrained and put in a good state of cultivation, there is no doubt that 
a large portion of the swamp area would be widl suited to the growth 
of celery. With a miuimum amount of drainage, the borders of the 
swamp might bo used for the growing of erariboi*ries and the water 
from the interior used to flood them.^ 

For special crops, to which the swamp soil is adapted, much of it 
could doubtless I)g economically used. In order t.o suceei'd, it. would 
of course require good business ability and a kuowlodg(‘ of the requiri*- 
monts, management, and marketing of the crop to be grown. There 
is no doubt that the swam]) soils, under proper lireatmmit, will prove 
very valuable for those crops to which the oiiviroiimoiil as a whole is 
favorable. When Iboroughly drained, swamp soils iu goiioral are 
among the most productive and lasting. With fJio present demand 
for lands, it is a question if it would prove profitable to deforest and 
drain the whole of the swamp ai’ea, though it could be done at a moder¬ 
ate expense. The value of the timber removed would, iu part at least, 
pay the expense of its removal. By drainage sufficient to lower the 
water 12 to 18 inches below the surface fire could be used as a means 
of destroying the timber, and at times of droiiglit considerable por- 

' The cultivation of celery in the region, as well as the possibilities of oranben'y 
growing, are disonssed nnder the head o£ “Agrionltm'al products.” 
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tions of the peat could no doubt bo burned if so desired. After drain¬ 
age Ibe (diangc in tlie (‘haracter of tli(‘ area Avould be veiy gi-eat. The 
peal Avould eoniract to a very miieli smaller volume in losing water, 
and would oxidize to a f*onsiderable extent. 

WATER. 

The water of Lak(‘ Drummond and, in fact,, all Avaler in the swamp 
is amber in color, and, after v(*i*y heavy rains or unusual agita¬ 
tion, is quite turbid. For the most part it is slightly acid, and 
when issuing from areas whore the juniper abounds, is markedly so. 
The water often tastes of the wood of cypress or juniper, and is said 
to have remarkable preservative properties. It is noticeable t,hat 
there are none of the offensive odors in the Dismal Swamj) which are 
so common about fresh-water swamps or ponds elsewhere, e. g., in 
the iirairit' i'(‘gion. Formerly the water from the swamp was barreled 
and used in ship voyages across the ocean. The movement of the 
water in tlie swamp is very slow, being greatly impeded by the dense 
growth and the great accumulation of peat. When the land is cleared 
of vegetation, however, it is easily drained. Tlie subsoil, being sandy, 
admits of quite rapid movement of the water. 

DRAINAGE. 

The labor expended in the past in draining areas around the 
periphery of the Dismal Swamp would, if directed with regard to 
tlie best picsent-day systems of drainage, have sufficed to drain the 
whole of the area. The old drainage systems now in use were 
Iilanned by each owner for himself, without any relation to a gen¬ 
eral scheme of drainage. 'Inhere are many miles of open ditches, 
most of which were coiupletod before the middle of the present 
centuiy. Their consti'uetiou was made at an enormous outlay, and 
the annual expense of removing Ihe vegetation and soil that ac¬ 
cumulates in them each year is considerable. At least OO ptu* cent 
of these open ditches coidd as well bo replaced by underground 
drains of tile, only the larger or main ditches being loft open. By 
means of underground drains the annual expense of clearing ditches 
would bo done away wit,h. The additional cost would bo that, of the 
tile only, and, indeed, this would bo partially offset by tlie smaller 
amount of excavating required. A ditch to receive tile needs to be 
no wider than is required for the digger to work advantageously, and 
its sides may be perpendicular, while a ditch which is to remain open 
must be several feet wide at the top in order that the sides shall not 
cave and fill the ditch. This greater width may more than double or 
treble the amount of excavation required, which would largely offset 
the cost of tiles and, in the case of small tiles, might exceed their 
entire cost. Then, again, the tile drains can be laid in any direction, 
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without conCoi‘mLn,ii: to tho shapo of tlu^ liehlH, and b(‘ttoi* drainage 
may 1)0 !sec‘ni'<‘d with Hhoricm ditcli(‘s than would 1)(‘ tlu^ oaHO with open 
oiiOK which liavo lo follow tli(‘ bordiu'R of fioldH. IMiis al«o may roduoe 
tho amouidi of excavating. 

l>y the use of til(‘s all op<‘n diteho.s ox(*oi)ting main onoK are don(‘ 
away with. Instead of many small rn‘lds, boinnUsl on all sid(‘s by 
deep ditc‘h(\s, entailing nuK'h turning with teams and iniplennmts in 
the process of plowing and cultivating th<‘ crop, th(‘ whole farm may 
be in a single field. The small fields aj*e accossibh* at on(‘ point only 
by means of a bridge. Tho ditches occu])y miieli land and afford a 
harbor for weeds and noxious idants, which have to be cuti down 
annually and removed ati inuch expense. 

A farm of 800 acres on th(‘ west side of the Dismal Hwamp (‘,anal 
has open ditches every 400 yards on<‘ way and <'voiy 100 yards the 
other. This makes each of th<‘ small fields contain about (S acres. 
There would be 100 of these fields in the whole farm, and tlio length 
of ditches would thorefoi-o b<‘ 50,()fK) yards, or 28 mil(‘s. Assuming 
that the width of land taken uj) by a ditch and its boi’ders is 1 rod, 
which is about the average, Sti acres would thus bo occupied and would 
produce nothing but weeds. Tliis amounts to 7 per cent of the farm. 

The whole of the swamp is susceptible of di'alnage. As it Inis an 
adequate fall for an artificial flow of waters anti a subsoil Buffteiently 
sandy to admit free movement of water, the tilths need not be nearer 
to each other than 300 feet. The vegetable matter in the soil would 
prevout the banks of tho necessary open ditt'hos from caving badly. 

During the last two years tho Dismal SAvainp canal has been con¬ 
siderably deepened, and all looks except one at (‘aeh end have been 
removed. The water, therefore, now stands some (! feet lower than it 
formerly did, and this will afford ample outhdi for all of the district 
west of it. By I’unning tribiibuy ditclu’S west from the (janal at 
intervals of every 2 miles and oxteiuliiig fhom back to near the 
Nansemond Escarpment, a distance of about. H) mihss, tho whol<‘ of 
this area <^onld he easily di-ained. These ti'ibntaiy dibihes should bo 
8 or 10 feet wide where they enter tho canal and of a det)th of 2 or 3 
feet below the level of low water in the canal. It might b(‘ advisable 
to have here and there smaller ditclies tril)uf.aiy to t.h(‘se main oiu's, 
owing to some local peculiarity in the lay of the land, but most likely 
the entire remainder of the drainage (‘ould be done by tiling. 

It is somewhat a question if, with the presimt demand for agricail- 
tnral lands, it would pay to deforest and drain these swamp lands to 
be used in producing com, as the redeemed poi*f.ious ai’e at present 
largely employed. It wonld hardly seem probable that this region 
could compete with the corn States of the Ohio and Mississippi val¬ 
leys, where the land is easily brought under cultivation and t.ho best 
methods and machinery are used in its production. Nevertheless, as 
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far as exx)orieiice the swami) soils aro capable of 2 )rodiieiug as 
largo yields of com as arc the prairie soils of the ]\[ississippi Valley, 
and the climatic conditions as a whole are more favorable than is 
the case in the latter territory. Owing to its close pi’oximity to the 
ocean the Dismal Swami) has a longer growing season. Then again 
the normal monthly rainfall for th(‘ summer months is abont 30 per 
c(mt greater than in th<‘ IMissisaii^jii Vall(‘y. The following table 
shows the normal nK)nthly precipitation in inches for the two region 
compared: 

Qomparison of preeipitiitioiin. 


Place. 


Norfolk.Va... 

Peoria, 111. 

Keokuk, Iowa. 


Number 

years. 

Apr. 

May. 

.Tune. 

July 

Aug. 

Sept 

Total. 

2ti 

1 3 

1.2 

1.1 

3 K 

0 3 

1.7 

20 7 

41 

3.3 

3 B 

3 7 

4.0 

3 U 

3.Q 

31.3 

21 

3 2 

1 1 

4 5 

n 

3 8 

3.5 

23 3 


Tli(‘ month of August in the Mississippi Valle}’^ is most frequently 
the dry month that, cuts short the crop. From the table it will be 
seen that on aii av('rage Norfolk, which is but a few miles north of 
the swamiD, has more than twice as much min in August as have the 
places in the ]\rissisHip 2 )i Valley. Furthermore, the water table is so 
near the ground surfac'c and the subsoil is so light in texture that 
with good methods of cultivation drought is almost unknown in the 
Swamp region. This insures a good crop every year, while in the 
Mississippi Valley there is a shortage in the coim crop on an average 
once in every three years, due to insufficient moisture in the soil. 
This gives a groat, advantage t.o the swam]) lands. 

Again, the Dismal Swam]) is at the very door of a magnifieent sea¬ 
port where 2 )rodnoe can ho loaded on ships for transportation to 
almost any point in the world. Since the transport.iition canal runs 
through the swamp i)reduce could be taken almost imniediat.ely from 
field to boat and transported hi this 'ivay to any of our Eiusterii cities, 
Baltimore, New York, Pliiladelphia, or boston. The (‘xpemso of 
transfiortation wouhl he considerably less than by rail from the Mis- 
8issii)pi Valley to any of tlu'se cities. 

Upon car(‘ful study it will be found that the location, climate, and 
soil of the swamp are such as to give it many advanbiges, even for 
the ])rodiietion of a great staple like Indian corn. The soil, being 
sandier than that of tin* prairies, is more ojisily miltivated. On the 
other hand, when we consider the supoidor facilities for transporta¬ 
tion, it is clear that there is much to bo said in favor of more intensive 
farming on land reclaimed from the Dismal Swamp. Potatoes, cab¬ 
bage, and celery are crops that do well on such land; and, with proper 
management, they could undoubtedly be made profitable here. 
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SOIL ANALYSES. 
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THE PLANT OOVEEING OF THE EEGION: ITS PHYSIOGNOMY AND 

ECOLOGY. 


One of the most impoi'tant functions of plant googi’apliy is the 
description of the vegetation of each Jloral region as it actually 
occurs in nature, apart from the systmnatiie i-elationships of the 
species and the historical-geographical affinities of the whole ilora. 
A word picture is given of the facies or physiognoiny of the plant 
covering as a whole, and of the various assomblagt's of species— 
formations and associations—wliicli oocuj)y the different soils, over- 
lying the several geological formations. In the 1 )ismal Swamp region, 
owing to the nniforinity of its geology and the comparat.iv(‘ly slight 
physical and chemical differences of its soils, the principal fae.tor in 
effecting a differentiation of the plant foinnation is the nature of the 
drainage. Only the plant growth of areas bordering immediately 
upon salt water is affected to any great extent by the chemical com¬ 
position of the soil. Elsewhere it is chi oily a (iuostion of whether the 
substratum possesses a greater or less water content. 

In order to an intelligible description of the physiognomy, a classifi¬ 
cation of the several plant assemblages of the region is necessary. 
The following arrangement appears to be, on the whole, the most 
simple and logical. It must not be supposed that the natui’al limits 
of the formations and associations are sharply defined. On the con¬ 
trary, between neighboring assemblages there is usually a debatable 
ground, which might be reckoned to either. Thus the forests of the 
plain pass by insensible gradations into the xoropbile woods of the 
inner strand on the one hand, into hygrophile forest or wooded swamp 
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on the other. Between tlio dry sand strand and the wet salt marsh 
there is almost invai'ibly a neutral belt, and so in most other cases. 
Nevertheless, the plant formations are well-marked features of the 
.landscape, that, can be recognized by any travelei*. Indeed, next to 
the water courses, the plant formations are t.he most important ele¬ 
ments in the Landscape of the dal Coastal Plain. 

In the following discussion of the plant formations of the Dismal 
Swamp region, their physiognomy and taxonomic composition, with 
special regard to abundant and conspicuous species, are fii'st described. 
Then follows, under the head of each formation, or formation class, 
a sketch of the more ]n*ominent ecological characteristics, preceded 
by a discussion of the life conditions. What may be termed bio¬ 
logical forms—in (iontradistinction to systematic forms—and, in gen¬ 
eral, the more obvious adaptations to environment, are briefly ti'eated. 
The ecology of the sand strand and of the paliistrine forest is dis¬ 
cussed at great,ost length, because in these formations life condi¬ 
tions are extreme, and adaptations thereto are numerous and easily 
detected. This is likewise the case with the salt marsh and the aquatic 
formations, but hero most of the biological, like the taxonomic forms, 
are of wide dist,ribution on the surface of the globe, and have been 
described in many other publications. Hence it has seemed advisa¬ 
ble to treat those formations more briefly. The sand strand and the 
salt-marsh formations of the North Carolina coast were described in 
an earlier paper; ^ and as the species, especially of the salt marsh, 
are largely those that occur on the Virginia coast, climatic and other 
conditions of the environment being likewise nearly identical, the fol¬ 
lowing descriptions of the formations in Virginia may be regarded as 
in part sui)X)lemented in the paper cited: 

The following is a synopsis of the formations and associations which 
are easily recognizable in the plant covering of the Dismal Swamp 
region; 

Maritime formations. 

Salt-marsh formation. 

Spartina stricta association. 

Jnnous roemeriauns association. 

Typha association. 

Spartina patens association. 

Baccharis-Hibiscns association. 

Sand-strand formations. 

Beach and outermost dunes—Ammophlla-Uniola association. 

Middle (open) dunes. 

Dry soil—^Myrica association. 

Wet soil, dune marshes—Juncus dichotomus asaociation. 

Inner (wooded) dunes. 

The high dunes—Querous virginiana association. 

The strand pine woods. 

‘ T. H, Kearney, Contributions from the National Herbarium, vol. No. 5. 

23692—No. 6—01- i 
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Inland formations. 

Nonhygroplnle formations—The wooded or artificially deforested plain. 

Forest formations. 

Mixed forest. 

Pine barrens. 

Cleared-land formations (iioiioultnral). 

Arboreous (tieea that have biirvived tlie forest). 

Shrubby (thickets and hedges). 

Herbaceous. 

Cultural formations. 

Field crops. 

Garden vegetables. 

Cereals. 

Cotton. 

Forage plants. 

Other crops. 

Cultivated trees. 

Orchards. 

Shade trees. 

Weeds. 

Cultivated land. 

Waysides. 

Buderal plants. 

Fresh-water formations. 

Hygrophile forest. 

Black gum swamp. 

Open or light swamp. 

Juniper forest association. 

Ericaceae (shrubby) association. 

Canebrake (Amndinaria) association. 

Woodwardia-Sphagnum association. 

Fresh-water marsh formations. 

Reed-marsh formation. 

Along nvers—Typha-Sagittaria association. 

Edge hygrophile forest—Soirpus-Erianthus association. 

Low marsh formation—Rynchospora-Eleocharis association. 

Aquatic. 

MABITIlffB FORMATIONS. 

SALT-MAR8II FORMATIONS. 

What may he designated the “ creek marsh ” is a couspicxiotis ele¬ 
ment in the topography ol the region. It ocoiim nsxially iis a narrow- 
strip bordering tidal streams up to tho point where the water ooases 
to be brackish, bnt not infr6q.uently covers wider areas in lagoons and 
bayous. The vegetation of the (sreek marsh is chiefly reed-liko and 
very dense. The species composing it are halophile or salt-loving 
plants, most of which are only occasional in other situations. They 
are also limnophile, i. e., prefering a clay or mud bottom. Toward 
the upper limit of saline water the salt-marsh area becomes gradually 
narrower, and its species fewer, while plants characteristic of fresh¬ 
water marshes mix with the halophytio species, finally replacing them 
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entirely. Thus, just ab<)M‘ that point on tlio Nansenioiul River near 
Suffolk where the walor begins to be normally fresh, Spartina pdly- 
sUwliyo and Srirpii'^ <n}iericanus are the only remaining salt-mai'sh 
species, and sn<*h normally fresh-water plants as Ffayitiaria lancifolia, 
Pontedei-ia, Pohjyonum liychuynperokJf^ft, Typha Jnfifolin, and Zhania 
CKpiaticct forju th(‘bulk of th(‘ association at the water’s edge. It is 
probab1<‘that) the last-nain(‘d gi'oup of species can endure brackish 
water at tiim's, while, on tin* other hand, as Contojean has sho-wn,^ 
most “salt-loving” ijlauts are not really dependent upon the presence 
of salt, in tludr substratum. It ls probable that some salt-marsh spe¬ 
cies find the silty or clayey soil of the marshes, which is rich in 
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organic luatb'r, inon* indisiiensablotihan th(» sodium chloride which it 
contains. 

vSeveral tisHooiat ions t)f siKmies, in oacli t)f which one sp(‘cies almost 
always strongly lU’edominateH, may he distinguished in th<\ salt-marsh 
formation, although here as (dsewherc shaii) liiu's can rarely he drawn. 
Tlie most important- of these will ho noted. 

Spariina atricla nssoriafion, —^Tliis assemblage, in which thatohy 
grass, S 2 HU'fi)ia siriokt )iuirit}ma 3 is oftmi the only, and always by far 
the most important species, o<>cnpi(‘B the immediate edge of the water 
along creeks and estnari(*s, sometimes as a mere fringe, sometimes 
covering areas of considerable width (fig. fi7). It prefers places 


GWograpMe Botanique, p, 94, 
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wluM'o tlio tidal Vfingo is marked, ho iliat a large W'elioii of llie kLmii is 
iiiid(‘r'svater at tlood, and Inn’o it grows nsiiall}” to a lioiglit of about 
1 motor (13 to d ro<‘t). Its x)apeiy bwer leaf slnvitlis, persist out 
at tlie biiso of tlio stout culms, form a close-fitting <>uvelop(‘ which 
seiTos admirably iis a prolection against the wat-(‘r (tig, 58). Tlio 
color of the Spailiina is a fiu<Umight green, turning to brown as the 
endof the growing season approaches. Among tihescKjondary momb(M*s 
of the association the suci'ulent, almost hnifh^ss, annual glassworti 
{Saliconiia Iterhucoa) is most important. It is especially conspicu- 



Fia. 68.—^S^joirfina sMotaniaviUma, 


ous when, as often hajipens in the Call, the whole plant Ixa-omes 
bright red. 

Juncus roem&rianus associatioih .—^The rush which gives character 
to this association is perhaps the most abundant salt-marsh plant of 
the region. It usually occurs just inside the growth of Spartina 
stricta^ to which its dark green, almost black, color oUers a striking 
contrast, especially in early summer. The serried stems and leaves 
of this Jnneus, mostly 1 meter or so high, terete, stiff, and sharp- 
pointed, form a dense growth wherever the plant occurs, usually 
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t*<)V(‘i'mc; widor areas (haii Iho Sparliua and oxtendinj* np to dry 
land. Til is a plant wliieli prefers situations that are not deeply 
inundated a1 hif^li tide, and are left hare of superficial water, although 
saturalod, wlion the tid(‘ go(‘S out. (’onsequently, it is able to shelter 
a larger niunluM- of associates, and among its stems a majority of the 
salt-inarsl) spoeios of th(‘ region find a <*ong(mial habitat. 

IVTost abundant of thes(‘ is the shrubi)y Iwi fridencens, whose stems 
usually grow as high as or higher than those of Junrufi roemenanua. 
Conspicuous in the autumn are the white rays of a slender, weak- 
stoinmed, perennial Ast(M‘ (^. fm uifoli //.s). Less showy, but more abun¬ 
dant, is the usually stout annual J..s/er subulatus. Lyilimm lineare 
and Liinonium oarolhnnmim are frequent. Sparlina pa lens (a small 
form) and 8. pohjsfaclnja sometimes grow among the Juncns, and 
Tuplia latifoliu fr<‘quently occui*8 in this association. At one point 
below Virginia B(‘ach a somewhat peculiar assemblage of species 
occupies tiny pools among the Juneus growth— Monniera (Herpesfis) 
inanniera, Lippai sp, (with th<‘ leafy and (lowering branches remark¬ 
ably strict and slen(l<M*), Wleocliaris muiaia^ Eleoeharis glau(‘esce)is, 
FaspaJuin dtsliclutin, etc. 

Tijpha (tssocinlion. —The common cat-tail of the I'cgion is a not 
quite typical form of T. laNfolia, which sometimes covers rather wide 
stiips in nearly pure assocuition, osiiecially near the uiiper limit of 
brackish water along streams. Indeed, the saim* form is even more 
abundant in the fresh-water marshes, and appears to be to some extent 
indiireront. to the presence oi* absence of considerable salt. It grows 
usually to a lieighti of about il meters (0 feet). 

Sparliua palens assorialiotL —Very different in appearance from the 
other coarse-looking marsh grasses is a small, slender form of Sjjar- 
tina palens (Juncca), whieh here and there forms a dense meadow-like, 
dark-green ('overiiig of th(‘ salt, marsh, inkuTupting the Juneus roe- 
)nerianus association. It is usually only 3 to 6 decimeters (1 to 2 feet) 
high. f)n Lynnhaveii Bay aii<l its braneh(*H, whore this {issoeiation 
appears 1.0 b<‘ most, abiiiidaiit, the grassy marsh is dotted in midsum¬ 
mer with the ihiik stars of Sabhntia slellaris. Fimbrisiijlis spadieea 
occurs in sonu' <[uant.it.y, and oeeasumal bushes of Barrharis halimi- 
folia &m\ clunqiH oi Pitniauu) nm/atum vary the monotonous aspect 
of this association. 

Other gi'ass-like plants occasionally predominate in t.he salt-marsh 
vegetation, but are not of x)rimary importance. Soirpus arneriaanus^ 
t) decimeters (2 feet) or so high, somotimeB forms a nearly pure asso¬ 
ciation, conspicuous amid other marsh growth for its bright-green 
color. Sparima poJyslacliya, not infrequent in other marsh associa¬ 
tions, rarely forms small assemblages alone, for example, near the 
limit of navigation on the Nansemond River. It does not appear to 
grow so tall hero as farther south, 1 ^ to 2 meters (5 to 7 feet) being 
its usual height. Pbmgwiies communis is not uncommon near the 
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heads of ])ayoiih, hut raroly iiiako.s a dense j,n‘owih to tlu' exclusion of 
otliei* sp('eiob. 

J]arrharin-Rihis(‘us (i.^.Horiafion. — A uiiuduM-of Hpeei(‘s are most at 
homo in the wot soil at th<‘ iimer edge of the salt marshes, whence 
they stray out inl.o tli(‘ Ju)irn>f roftueriiDina or other associations. 
Most important of these is li(irrh<tris haliionfoliu, a. handsome shrub 
usually \\ to meters (5 to S f<‘et) high. In tli<‘ fall this plant is 
one of the showiest in th<‘ region, its snow-white papjms making a 
brilliant contrast to the dark-grimn foliage.^ No less beautiful is 
Hibisriis rnosrliputon (locally, “wild <*ottoii”) with its largo whitish or 
deep rose-colored flowei-s, a species vciy characteristic of the marsh 
borders. Bolidcujo fte^npervirem is abundant. Only occasional in 
Virginia, although common farther south along the coast, is the sea 
ox-eye (jiorricliio fndm-pns), an interest,ing, Ihdianthns-like com¬ 
posite, with straggling stems 8 to 0 decimeters (1 to 3 f(‘ot) long and 
tbickiah leaves, whose exceedingly dense covering of hairs gives a glis¬ 
tening appearance to the seemingly smooth surface. Th(‘ large clumps 
of Pauiciim virgaiimi, “switch gnuss,” are sometimes a conspicuous 
feature of the marsh bordei'S. Kofileletskya virginica^ a malvaceous 
plant with showy rose-purple flowers, is frcMiumit and charaet(U*istie. 
WiUughiwya {Mikanui) Eiimex Pluchea cc//a- 

phoTota, and Afriplex Imniata arc less important. 

The small marshes which occupy depressions among the sand dunes 
contain, as would ho expected, some species that are normally salt- 
marsh plants. The greater part of their vegetation is composed, how¬ 
ever, of fresh marsh and of sand-strand species. For convenience, 
they will be described under the head of “Sand-Strand.” 

The general aspect of the salt-marsh vegetation is somber and 
monotonous, dcsspite the occasional iirosonce of bright-colored llow'ers. 
This is due to the overwhelming prodomiiiaiice of a f(‘W species of 
reed-like and grass-like plants. Especially from aut-niun to early 
spring, when most of thes(‘ are discolonuT and brownish, tin* (‘olor 
tone is a dull one. 

ADAPTATIONS TO ENVIRONMENT IN THE SAI.T-MARSH VEGETATION— 

LIFE FORMS. 

In regarding those conditions of the physical environment, which 
most probably affect the structure and habit of saltp-inai'sh plants, three 
points present themselves at once. Those are: 

1. Liability to partial submersion at high tide, 

2. A soft, more or less mobile substratum. 

3 The presence of a relatively high percentage of common salt 
(sodium chloride) in soil and water. 

‘Although, perhaps best developed at the edges of salt marshes, this plant is 
abundant in other sitnations, as along roadside ditches, sometimes at a considerable 
distance from salt water. It is also common among the dunes, in moist pine woods 
behind them, etc. It seems to be more dependent upon sea air than upon saline soil. 



ADAPTATIONS OF THE SALT MAESH VEOETATION. 365 


The modlfleationa of structure which can ho attributed with some 
degree of assuranco to tlie action of these and other factors may be 
referred to thr(‘e pidncipal categories: 

1. Structure's preventing free access of water to submerged parts. 
Tlie most striking adaptation of this class is the persistence of the 
basal sheaths in grasses and grass-like plants. This is beautifully 
exemplified in Sparthw fitrictii maritima^ the bases of whose culms 
are tightly enveloped by the closely imbricated, large papery sheaths. 

2. Structui-es serving to hold the plant fast in the watery, incoher¬ 
ent soil. These take tlie form in most cases of long rootstocks, 
creeping through the mud and sending up erect leafy and flowering 
branches at .fr(‘quent intervals. Of such character are the under- 
gi’ound parts of the great majority of salt-marsh plants. Often, as 
in Typha, Spartina polijsiaohya, Phragmites, and other large plants 
with a considerable weight. t.o be supported, the rhizomes are very 
long and large. Annual plants, which are few in the salt marshes 
{Afder unhulatun and Salicornia herhacea being the only common 
species), have less need of (inn anchorage in the soil. 

3. Structures serving to reduce the evaporation of water from the 
leaves, which would otherwise be excessive, as the chiefly lierbaoeous 
salt-marsh v(‘g(‘t,ati(m, unsheltered by large, woody plants, is directly 
exposed to the drying effect of the wind and to the strong light and 
heat of the sun. The iiecossity for such protection is the greater 
because, as is well known, roots absorb wat.er with difficulty when it 
contains any considerable percentage of salts in solution, owing to the 
decreasing force of ondosmosis when the degree of concentration of the 
external wat.er approach(‘S that of the cell sap. In oi’der to compensate 
the reduced absorbing actiivity of the roots it is obvious that the escape 
of water from the upper part of the plant, especially from the leaves, 
where it is normally groat.est, must be correspondingly checked.’ 

’To tho plants of the salt marshes, growing in a soil that is impregnated with 
salt (in solution) and subject to partial or total inundation twice a day by brackish 
water, it is of the utmost importance that the supply of water grudgingly yielded 
to them by tho substratum should be guarded in every possible way. Jiut even 
were it easier for salt-marsh plants to absorb water, it would not be to their 
benefit to take it up in great quantities, for this would result in an increased 
accumulation in the cells of sodium chloride, which would lend to exert a disturb¬ 
ing and even harmful influence upon the processes of assimilation and metabolism. 
Some plants endure the presence of greater quantities of salt than do others, but 
none can continue to live after a certain limit of accumulation has been reached. 
Even if salt-marsh plants can, as has been suggested (Diels, in Jahrb. f. Wiss. 
Bot., vol. 38, p. 816. For a criticism of Diels’s experiments and coudnsions, see 
W. Beneoke, Jahrb. f. Wiss, Bot. 86,179 to 106. 1901), decompose a considerable 
quantity of sodium chloride by means of the organic acids in their cells and 
reunite its elements into less harmful combinations, a limit to this procags would 
soon be reached if the transpiration current were as unimpeded as in most plants 
of ordinary, moderately motet inland soils. Consequently the difficult absorption 
of water, which is usually regarded an adverse condition, would appear to be 
positively beneficial in the case of salt-marsh plants. 
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Ainoiii; modilical ioiiH that ar(‘ pr()])ably eiTe(*1iv<‘ in (liiiiiiuBliiiiii; 
Iranspiralion may bo oitod: 

(a) Thickoning of the ontlole and opkh'vinis walls, whioh is ex¬ 
hibited, often to a high dogreo, by nearly all plants of lh(‘ salt, Tnarsh. 
This tihokoning is often eonspienous wlnm M]K‘(*i(‘H of the salt nuirsli 
are e()mi)ared with nearly ndated Hi)(‘ei«js from oth(‘r l(K*alit,ios, or 
even when individuals (}f the same sp(‘ei<‘s, resp(‘eti\ely inhabiting 
the salt marsh and some otlnw habitat, arc* placed side* by side*. A 
more* or less pronoiineed roughening of the eutieh* is also frcuinently 
to be detocjted. Its probable sorviee to the plant will Ix^ diseussed 
presently. ^ 

(h) Hairy covering sufficiently dense to l>e of s(*rviee as a j)rotce- 
tion against excessive transpiration oecnirs only in llonwJila frufen- 
cpna, which has both leaf surfaces very d(‘us(dy eovtM*(‘d wit.h two t,o 
four celled hairs (each epidermis cell being tihus oxtcnidcd by tangen¬ 
tial division); on the under leaf surface of Hibisriis niosHirufon^ and 
possibly on the stollat(‘-pubesceni leaves of KofiMetzkya luryuurd, 
in which species, however, the hairiness is fai* l<‘ss dense. 

(e) vStomata, prot(‘oted by being situated in furrows of tlu* h‘af sur¬ 
face, which are in some cjises paiiially closed by liairs, in sjaxac^s of 
Spartina, etc.; and oorrc'lated with this— 

((7) L(*af becoming conduplicate or involute, thns (‘onc'cailing the 
ventral surface, where all or most of the stomata lie, espcndally in the 
species of Spartina and in certain sedges. 

(e) Leaf vertical in Junnw roemerianus, Fimhrifffylifi .yxidicea, and 
Ty 2 )hn latifolia; nearly vertical in species of Spartina and other 
grasses, and in Baccharis, Afiter spp., IvafruteHcvm, and other dicoty¬ 
ledons with isolateral leaves. 

(0 Transference of the normal functions of leaves in largo pai*t, 1,o 
the (erect) stems, ui Jwicus roemerianuH, Hrirjms atnericanus, and 
Salicoriiia lierbacen. 

{(j) Small size of the loaves, and hence of the* trans))iring surface, 
without transfer of function to the stems, in Auhr aububthtfi, Askr 
l&imifdliuH, Sahhaibt (jracilia, Lyflirum lmean% Lipina sp., Monniem 
{H&rpeaUii) mouniera, and many other spocies. 

Qi) SuGCulency: of stem (accompanied by reduction of the leaves to 
mere scales), Salicornia lierbacea; of leaves (mo(lerat,e), Horrichia, 
Solidago sempervire7hs, Aster spp. (in A. stihuMm the stems aiT also 
somewhat succulent). Succulent plants lose their water much more 
slowly than do others, since the water tissue, the strong develoi)ineut, 
of which canses the thickening of the succulent parts, gives up its 
supply reluctantly. This is in some cases due to tlie presence of a 


J Page 389. 
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mucMhijjfiuoiis hlimo in ili(‘ (‘(‘lls of llic wtd(M* tisMio, which gm‘dily 
{ihs(>i*l)s find h'lKiciouhly n^lains much wahu'.' 

(/) Ih'(‘,sonco of Ji coiisidcrfiblc (iiuinlily of min(M*al ballH, (‘specially 
hodium chloride, in solid ion iii llu' cell sap. II isAvi'll known lhatthe 
rnpidily of e\aporidion from a f»i\(Mi li((uid surface d(‘(M‘(‘fis(‘s in pro¬ 
portion to llu‘ (hmsily of tli<» li(|uid. (’onsiMpieidly a ])lant organ 
which holds in its c(‘lls nior<‘ tlnin th(‘ ordinary (puintity of dissolv(^d 
niiiuM’fil suhstsuHM's los(‘s hy 1rans])iraiion l<‘ss than tlu' ordinary 
ainounli of vapor of wat(‘r. We ha\e her(‘ anotlu'r inslanco of the 
fact tiliat. whil<‘ tin* pr<‘s<‘nee of much sfilt in the soil is g<‘n(‘rally 
rcg:ard(‘d as a (‘ircninstfincc' wholly jidverse to plant llf(‘, e(‘rtain spo- 
ci(‘H aiT ahh' to use this suhstance in such away as to lunitralize its 
own injurious aid ion. 

[ j) l)evelo]>menti of compact Xfalisade tissn(‘, iisiuilly on both sur¬ 
faces of tlu‘ (in Hiu'h cases) iHolai(‘ral huif, in n<‘firly all the spo(*ies. 

1. Adaiitations to (‘XpoHur<‘ to th<‘ nu'chanical action of th(‘wind. 
The most noteworthy ar(‘ (ji) the pnwailing biological form, i. e., the 
grass-like, wliiidi otb'r little iTsistauce; and (b) the <lev(‘lo]nn(nd< of 
considiu'fible nuM'haniciil tissui^, notably in th<‘ grfiss-like monocotyle¬ 
dons, wh(‘re this sound iimss tak(‘stlie form of strong p<‘riph(M*al groups 
of stercomo (i. e., in th<‘ stmn and hnives of ,/dacn.s' roMiteriaiitis). 

Si)Ocializ(‘d modilications for dissemination of the soeds aro not 
num<n‘ous in tIn‘salt-marsh plants. The glumes of sxjccios of Hpartina 
apjmar to be (itti'd to somo (‘xtinit to float upon the wat(‘r, as is the 
fruiting (*alyx of Salicornia, with its spongy thickening. Tho 1)1*181108 
of Tyjdui, tlK^Cfdlus liairs of I*hragmit(*s, and tho bristly x)ax)i>us of 
tho AstiM's, Solhlago, find Ihieeliaris, jiroof course adaided to carriage 
by the wind. lUirs, winged fruits, and (nlible fruits appcuir to ho 
almost out indy wanting. 

HA NI )-S'l’l{.ANI> E()flM ATK >NS. 

Ill Virginia, as in oIIkm’ parts of the world, tln‘ w(dl-niark(‘d toxio- 
grajihical division known as the sainl strand is oeeuxiied hy a sparse 
V(^g(dalion, in op<‘n foriualien, i. e., tlm individual plants mostly grow 
far enough apart to l<‘ave miieh of the soil visil)l<‘ among tlnnn. L’or 
this reason thoslrand sand contains an nnuHiially small amount of un¬ 
derground partsof plants, and is eoiiseipienlly the more easily blown 
about by tlio wind. Tii the Dismal Hwaiiq) ri'gioii this formation eom- 
lirisos three ratlun* el<‘arly defhuMl Indts. These are: (1) the boaoli 

’ CJomparo Volkenh, Flora dor Agyiitisoh-Arabiacliou Waste, p. 4a, 1887, It has 
been suggested (Massart, Mf'm. Soc, Koy. Bot.de Bolgitpie, 33, pt, 1, pp, 18, 19. 
1803.) that tile frequency of succulent plants among the salt-marsh vegetation is 
due to the fact that such plants obtain most of their water, not when the soil is 
covered with salt water at high lido, bni wlnm rain falls during the ebb. If this 
could bo demonstratod, the necessity for iissuo adapted to holding water for con¬ 
siderable and indefinite periods would be evident. 
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Hi»(l low (>ul(‘r tlinioh, l)0{u-iii« .i ]){ii ticularly si)aTs<‘, almost onln’olj 
J)('rl)ac(‘ous, yrowlli, composod of vury (‘('W spo('U‘hj (3) llio highoi 
middlo dunes (whii(‘dunes or sea dunes), with tlieli* hummils often 
erowned Avith small lliielv(‘ls, and with a mor(‘abundant and divensi- 
Qed herbaeiMUis \egelal.ion, espeelally m the ilepn'sslons amoni» them; 
and (.1) the' innenno.st, hiyliesl dunes (gray or laiul dun(‘s), which ar(‘ 
almost always eovcu'ed wdh pine forest ’ In the third b(‘lt may l)(‘st 
be included the (lat, dry pine woods that almost always oeeur imme- 
diatidy behind th<‘ duiK's. 

HKACn AND OllTlCU DtJNl'S. 

I’he outermost line ol dunes is usually only - motois or so above 
high tide, and tlu' sloping beach hetwasui it and the water is com¬ 
monly devoid of plant growth, all hough oftmi strewn with sea 
wrack {Zosfera mat in<() wdiich has been east up by the waves. Some¬ 
times, however, a few plants of sea roelad {Cahile edenfula) and 
of saltwort {SctiMla h<ili) are found hens Randy uinnnodenia 
{Honlcenya) peplotdes ooeurs. The ]><‘aeh is tlie area eliaracter- 
iatically occttiiied in the Trojiies by the P(‘s-eapi*a(‘ formation, wliieh 
is composed of sindi plants as Ipomof^a and Spinife.r 

squat rasas.^ 

TJio oiib'r line of dunes, usually less than bi'easl-high and constantly 
shifting, is inhabited by certain hardy, strong-rooting iilants, which 
send up numerous steins from their branching root slocks. Marram 
grass {Amitw2tlula arennria), growing usually to a height of about 0 
decimeters (2 feet), is the most alnindaiit of these (Ag. 50), but not 
rarel}'^ gives place to small eoloiiies of the handsome sea oats {LTniola 
panirulata) (eoinmouly (I to 0 decimeters, 2 to 3 fi'ot, high), which 
entirely replaces Amiuoiihila not far south of this region (tig. 00). 
All aromatiii composite, Ira imhncdla, forms roundish clumps of 
stout, nearly erect stems (usually about 0 deeimet(‘rs, 2 feed, high), 
and is the only noteworthy bright green i)lant of tlut outcu'inost duu(\s 
(Ag. 01). 

Another grass similar in habit to (Jaiold imnwulala is Paniruiti 
(marum uiinu.% which is not uiicomnion on the outermost dun(*H. Its 
strong, widely bmnehing rhiwmK's send up numerous leafy Imanohos, 
but few that bear Aowers. Tii this respect, also, it resembles ITniola 
and Aminophila. Each of tho.oo threii grasses seems generally to 
grow only where the others are absent. Itr is noti un<*oinmoii to see 
one small dune held by Ammoiihila alone and its nearest neighboi 
bearing only Uniola or Panieura. 

*At Cape Henry the very lugh innermost dunes are not forested, and are almost 
entirely bare of vegetation, the only growth being a few plants of Amtnophilc 
arenana. 

»Se6 Schimiier, Indomalayiaohe Strandflora, pp. 77 to 84, bee also p, 885 below. 
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CdUh ((hntiila and J^ahohi kali, both sii(*(*iilonl annuals, ulljiin 
tb(Mi‘host (l<*V(d<)pni<Milj on lli(‘ <‘\t(‘noi liii(‘ of (luiu‘s 'rh<‘lornuM*, 
ospoc'nilly, soinoliin(*s (“oians lal^^o amis, willi (lo(*uinl)(Mij hraiudios jib 
luueh .IS M (l<‘<Min<‘loi*s (-! r<a‘() lous» aiul a slroni> l.iprool pcniolraliiij; 
vcrlieall.> mlo 1h(‘ sjinO (o a nuixiiniiin <l(‘i)1h of L’ f<‘(‘l (<» dtaMnu'U'rs) 
Ahtout, l()W-sl(‘nini(*d Xanlirnnn ' was ol)sorv<>d onl^ al Ihuiry, 

wiioro i1 faniii.^1 {wul. ol lliis assoMaliojj Otiiaihua hnnnfusa, 
JSuplioihia jiolijijoiii/alia, (^mrlinis 1 1 ilailoah s iiiiit i on phalli'-,, Mol- 
hiijo vprhrillala, iuu\ oilior spocioa winch an* most al homo in Iho 
sooond Ixdl somolinu's stray to the on1(‘i*iaosi dunos I><‘pau[)(M’ato 
sp(‘chuons of Myrua only 3 docunotiu’H (1 loot) or so 



Fiq 01.—Iva imlniLnta on the dime*! noar <’apo Ilonry, Vu 


high, somotimos oociir lior<‘, as do oc'oasioiuil spooinu^nH of other 
woody ])lan1s. lint Uiost^ are to ho r<‘f>ard(Ml as, in a way, ao(*i(l(‘ntal 
oases. 

Mrnnnv (oprn) ounhs. 

Myrica o.^oo/af/ozz.—Hero OakiJp piIpiiIiiIii and Hahola kali fr<‘- 
quently oecni*, hut zire iiot«harao1t‘riatio. ilniola paniculalii ziucl Ira 
mibncata are absent, while, on the other hand, Ammoplula amianu 
andPanicum mtiarimimmibs are almost or quite as muoh at home as on 
the outermost dunes (tig. 62). In sheltered, flat, places Ammopliila 
sometimes makes a comparatively dense, almost meadow-like growth, 
often associated with scattered depauperate shrubs— -Myricci putoH- 
nensis, Querciift virgin larm marihma, Blinn copdlliiia (fig. 03). The 
higher sand hills are often occupied by dense thickets of Myrica 

'Apparently an tmdesenbed species, nearest the European X. lialicum Mnrr, 




t^'LORA <)!<’ MIDDLK DUNEH. 

cai'u]moists, iiMiall) li 1<» ^ luclors {!) or li loot), but I'reciuoiitly I) 
iiu'ters (l> A‘(‘t), oKoii uiiaceoitipaiuod by odipr ^v()0(^y species 



FiO (fi —Motidow hko siowthot Ammoyhiliuo.U’ OcuanvioW) Va 

(fin. (l-i). Tilts i)lanl, wliich is more or less at Jioiiie in llie drier pof- 
tioub of (lie forested plain, is, liowever, imtsi elm met eristic as a dune 



Fia (13.—Ammophlla witli Myt m (Utohnemt at Capo Henry, Va. 


plant, and is notowortliy an tlio sUmh wLicli imtially occurs nearofst 
the beach. 
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OtlKM* hlinibh whieli offiir oti the ojkmi diuios jiw Pnnins (tn(/us/i- 
folia {c/iir((sa), P. sfrofitKt, Diospijrafi rtnjiuianu, Hali.v flu rialiHn 
{hiigifolia), Qurvrus rirgiiihnia (ru'rns), P,arrharifi haliniifolia, and 
oocasioiuilly (^rplmlanfJ)ns orridriilalis and Platanm orridrnfalis. 
Of <‘upli of tlio iwo Hpocios of PiMimi,s, ns woll as ilu' Salix and 
(Joplmlanlluih, MomotinK'.s form small thick oIh, (‘xcludinj? oUnn- shruhs. 
The 0(*fMimMi(*<M)r Hindi normally wati'r-loviiiiL!; planl-M as PaocliaidH, 
Salix, PlatanuH, and UoplialaiitliUH on llio summilK of llm dinn^s is a 



Fig, Ot—TMoket ol “myrtlo ” {Myriaa caroUncmla) on a duiio ab Oaiiu Hunry, V». 


striking indioation of tlio abundant ■water eontont of "lluit nandH. Only 
a few meters distant, in soil of precisely the sain<‘ (iluiractor, huoIi a 
plant as Prmus anguaiifolia, which is usually confined to the driest 
soils, may be seen growing -vigorously. The live oak (Qnercm virginr 
iana) hardly occurs as a tree on the Virginia coast, nor does it form 
thickets (flg.65). Among the open dunes it is a straggling shrub with 
gnarled stems usually or 2, sometimes 3, meters (6 to 10 feet),long, 
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iisiuilly strongly iii<*lin(‘(l landward—an ovidonci^ of Iho foiV(‘ of tlio 
winds. Darrlinns JialiDtifoliii on ilic <lunos usually grows at tlio odg<‘ 
of tli(‘ Myrioa thickets. 

While the open dunes are not forest(‘d, sea1t(‘r(‘d small trees often 
grow ui)on or among them. Most fre<|U(‘nl, ami usually advaneing 
farthest toward the bench, is the loblolly pine {Piinis hicda), which 
liere sometimes attains a lu'ight of b*} meters (1/t fe<‘t) and a <liam(‘t('r 
of 7 or S decimeters (tlj feet) (tig. (W5). Other spoc4('s that attain tlu* 
dignity of trees aia^ lh(‘ black cherry (/Vann.s* wwith its leaves 
thick(‘r than is normally tin* <'as<‘ inland; tlu'x>ersimmon {Dios^njroti 
vinjiiiiaiia), which rix)eus fruit abundantly; the Spanish oak {Qiiemia 



Fi(», 00 Livo ouk ( <i>wi vm viryinbuui) on llio iuldiHo duuoH Hour ()eottU'Vlow, Vo. 


(IhjUnUt), and rar(‘ly tlu' holly (Ilex All sliowtlu* effect of the 

wind in the xxisltlon of their tjaiuks, which lean in a landwanl direc¬ 
tion, their Tiuimn’ous d(‘ad Imanohos ((‘specially iixxm the windward 
side), and tilx' iiositioii of tluMr ragg(Ml orown of foliage (almost alto¬ 
gether on the leeward sid<>i of the st-ein). 

A striking characteristie of the middle-dime vi^getation, as of nearly 
aU plant formations of t.lu'i Houthoru coastal xilain, is the strong devel¬ 
opment of w<)ody lianas or climbing plautis. ^^heso either support 
themselves upon the shrubs, espocually in the Myrica thiokots, whore 
they often form almost iraponotrahlo tangles (comxiarable to the 
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Bamiif^lonici fonimtioii of llic Kasl [lullan sinuul),^ or trail along llio 
yroiinflj finding no siijuioid. Th(‘so Irailing stonih arc soniotimoh 
very long, o g , T(->c(>nut rad mi ns, 3] niolin’h (li3 f(‘ot), inid Ti/zs* 
rofn'ndifohd, U nietens (,}() foot). Those spi'clos oomir also in the 
inland forests, wlioro they usually oUiub liigli and tlndr sliniis attain 



PlQ. 00 —rwnta taeda tioiong tbomiwl dunos uoav Ocmuvicw, Vu. 


a considerablo thicknesH, wliilo auioiig the diiin's tli(‘y are ordinarily 
of small diainct(u’. Host abmidautj are two Hjiociiis of jjfrapo—tdio 

^Tiiis formation is descnhed as follov/^ LySchimpor (Indoinalayische Strand- 
flora, p. 68): 

“ Directly "behind the strip ot sand, where decaying algae and numberless shells 
and pieces of coral indicate the zone of tidal action, rises a wall of foliage com¬ 
posed of varions trees and shruhs and rendered almost impenetrable by Cahbyiha 
JiUformis, Gfuikindina honditcdla, specie of Canavalia, and other slender climbs 
mg plants. This constittites the onter limit of a narrow forest and shrub forma¬ 
tion, ateetchlng like a hem along the coast, which I shall call the Barringtonia 
formation, after a genns of Myrtaceae, which is repi'esented there by several 
arborescent species.” 
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biiniiner gr{ip<' (I <//s (Kshiuihs) uiid IIk' niusoadiiK' (1^. iolundi- 
foh<^) —iuid a i>r<‘<*Ti [Smticn hona-non). lljirdJy less impoi*- 

iaid arc rohuidiJolKt and A>. (/hiiKd, tilio y(dloAv jossaiuine 

{(hdsoninn)i sf and Iho smrhd wooclbiin* {Lonitd-a seni- 

ix rvin Id) 'rii<» \'^ii‘i^inia vro(*\K'v Uk ikx dsiis (jihikjuxJoIki) and 
llu^ IninijMd (MTCiiXM* {T(<<>ni<i r(uli(((}i.s) aio fnaiiK'nl, Init loss abim- 
danl, llin poison ivy {Jihus milKdid) is (*onipai*ativ(‘ly vaj'O 

among ni(‘ dnnos. Some of tlieso climbors, 'IVooma, Lonicera, and 
Golsomiiun, aio voiy sliowy when in blossom. Siiiil(i.o gkiu<a some- 
tiinob ojiliroly covers tko iosser dunos, associaiod only willi small 



Pia. 07.~i^maitf» (nuai iim amonpr (ho nihldlo dmios near (^aix* Houry, Ya. 


borbacoouH ))lanlH, such as IIutLsonia fomrnlotiu, Leolmi mifritiinat 
and Diodiii ((‘trx. Similar in habit to llu^ strand form of tilioso lianas 
is a p(‘(‘uliar forni of the dowb(‘rry {Ihdmn ndlosus),^ whoso long, 
prickly sbmis trail over th(» ground, soimdimcis to the l<3Ugth of nearly 
2 inotc‘rs (0 foot). 

Ouo of tho most charact<‘riHtic xhants of tho middlo-duno formation 
iB Paiiicwib amaruiii (lig. 07), which is (xiiit(3 dilCoront in habit from 
its variety uiituiH, and r(‘seiublcH the typical form, of J\ dinjatum. It 
is a large, glaiKsous gi’asH o( coarse texture, forming tufts of consider- 

mmuieiiais of authors, not of Linnaeus (Me Prof. I* H. Bailey). 

235l)2-~No. 0—01-5 
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able si/ 0 , usually aboui a nu'lor (.‘I ba'l) liijifli (li^. OS) TIk' soiiuMvhal 
oiie-sidod panicb^s beiul m a gi‘ae(‘fiil uiauiuM- lar^t' form of 

Sfpaifiua palf'iis {juncP(() souiotiinos i>;i*ows on and amom; lli<‘ dunos. 

Th<M)ibor ])r<‘domlnani luM-ba(‘<‘()Us planiaan' moh1.l,> small, aiul are 
l)o,slMloV(d()])(‘(l in lliodoxu'ossiojiHaud on ih<^ sid(‘sof IIkmIuuos. SlioH- 
roolod aiuiual or biounial spooios, willi ])TOKlmlo nbuns forming m.ds, 
snob as 0(‘nofJH t n huniifu'in, KuphothUi pnhpjo^iifnrni, Triplasis pur- 
purea, MoUikjo oeHiodlaia, and Diodia t(n% arc abundant, the last 



Fig. 68 .—Pcmiauni aviarwn among tlio dunes noai' Ocoanviowi Va 


attaining an unusual size. Depaui>tirato Linarin cdtuuh'n.sib, (mostly 
8 to 12 centimotei's (3 to 5 inclies) liigb) is oonsiiicuous in spiaug with 
its bright blue flowers, but disappears by midsummer. It is probably 
a winter annual.^ G^aphaliumpytirpurmm, a biennial species, is not 

* The email size and early matoiity of this species is what w'ould be exijocled 
from its lack of spemdl adaptations to the strand environment. It is in this respect 
sunilar to many annuals of the deserts, as described by Volkeus (Flora der agypt- 
aiab, Wdsten, pp. 30,40) and Coville (Contr. U. S. Natl. Herb. 4:44, 45), 
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inu'oiniiiou. kmIiumhI rorni ol Ihomiuiuil Engvroii (-ana(le}ii,i^^,hovm>- 
Innos only lo H <*('iiliniol<M‘s (2 or 3 inclios) and ’wiili thiflcor 

l(‘aves iliau in otluM' tiHiiaiioiis, is osjaMMully alnnidant in raiI km’ nioibii 
sand. Lfcliea 'inanhnin and Hudson ia ionu (l)oih j)oroniual and 
.su/Truiohconl) nHually yi‘<nv ioi»(>11ior, but lli<‘ laticr ofloii o()v<'is biuall 
areas iiiiassocialod with oUkm* S])C(M(‘s (I5i*. dO) A small (\yp(M’ns with 
hard lubons, C (/rui/i, and 1\^o or Ihreo sp(M‘i(‘s ol l*ani(Miin {}*. .srnh- 
)un'iauinii, I\ uiKjushlfdiuni) <tri(Mi i^row ^^i11l llu^sc' C'islac'o.u', Iho llrsl, 
howvcM’, soinel iiiK's in pure as‘<o(‘ialions Plutsadus lielvobis, with 
long, radiant, xiroHlralei stems, is oeeasional in oixm plaoos. 

Mnunrda piiurhld is abundant, iiartieularly at the edge oi the 



Eio. W).—-J/iwIwjiia toineHtum m tlo duuos awir Vlrgmliv BoucJi taida m l)m’kfl'roand). 


JVlyriea tliieki'ts, where (^nirhru.s IrdudaUU» uutvrovepbuhis^ a canos- 
eent form of Eolununi nigruiUy and J*Inj,sails risroua^ are most at 
home, hi the shelter of (h<* Imshes of Mynca curolinaiutiN a mimbor 
of Hiieeies oeeur which do not xiroiierly Ixdong lo the dnno flora and 
arijnot ospeeially a<lai)t(*<l to that onvironnumt. SiU'li iivoiPliyfolaraa 
decanJra, typical Eriyirou (utiHKlrii.si.s, fijujuiloriuni vapiUifoluun 
{/oeniGulaceum), and Olicuopodmm fndh(dininliruni, the last, how¬ 
ever, not rarely occurring away from tiho shade and protection of the 
thickets. These plants wilt much more rapidly when uprooted than 
do most of the true dune plants. 

' This plant, which was seen in Virginia only at Oape Henry, is common along 
the North Carolina coast. 
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The (Jnn<> tnartilicfi. —In Hinall, noarly level tracts or luiHiii-’ike 
(Impressions aiiionji; tli(‘ (hui(*s, with a subsoil (Uniser than th(‘ surface 
sand, raiu wal(‘r is ofbui ludd for days, forminj? shallow pools; and 
luMv th(‘ soil, even at 1h(‘ surface, is normally wet. In such plac<‘S a 
marsh V(‘ji;(‘tation linds opportunity for d<‘V(‘l()juncut, and contrasts 
witb oth(‘r v(‘^etation of th(‘ opiui dmms in that itj^rovs d(ins(‘ly, or, 
in other ^vordM, in clos(‘d formation. The in'cvailinfi: si)(‘ci<‘Har(‘mostly 
not halophile i)lants, althou{i:h (nnerirauiin and Fhiihridjjliti 

spadiren are often abundant. On the ol.hor hand, si>cGicM normally 
not halophile, esi)ecially two rushes, Juncus scirpoides and J. dirlio- 
tonin.s, usually dominate the association and give a dull brown color to 
the whole. Panicmu virfjalam fmi\. Andropo{jo)i glowerahis are not 
inCrc(]uent. In the wet sand at the edges dopaui)erate Erigewn 
cfinadfinnis (with thickish leaves), diminutive Sarothra gentianoides, 
and Dindiii vivgmiana usually occur. Depauperate Myrica bushes 
fn*<iuently occur sparsely. 

Sometimes, as in a marsh at Cai)e Henry, a considerable variety of 
inland palustrine species associate together, notably Eragrosfis 
refmda, Lycoiiodimn inwidatum, Drosera intermedia, Eirnhrish/tis 
autmnndlis, JRyvcliosjjora cymosa^ Oentelta, a.siafica, Hydrocotijle 
umheJlala, etc. South of Virginia Beach a similar marsh contained, 
in addition to these, Bliexia mariana, Eupaiorium rotandifolium^ 
Cyjjerm haspan, Parieim sphagnicola, P. agrosioides, and cran- 
beiTy {OxycocGxis macrocarpvs), the last with stems 3 metera (nearly 
7 feet.) long, creeping among and almost hidden by other plants. 

Such marshes are really part of the fresh-Avater vegetation of the 
region, but are i)laced here for the sake of topographical coutinuity, 
and because of the occurrence in them of a few halophile or hemi- 
halophile species. They form a transition from the sand strand to 
the salt marsh on the one hand and to the Ioav fi’osh-water marshes on 
the other. They may well be teimed ‘‘neutral ground.” ‘ 

THB INNEK (WOODBU) DUNKS. 

Tlie high dunes. —These are usually the high(*st of the dmu's, and 
in most cases bear an open forest of small short-leaf pin<‘ {Pinus 
taeda), usually 0 to 9 meters (20 to 30 feet) high and 3 deoimeters (1 
foot) or less in diameter. Sometimes a small growth of deciduous 
trees and shrubs, notably black cherry {Pnmus seroiina),'^ persim¬ 
mon {Diospyros virgmiana), Xanthoxylum dava-hereuLis (sometimes 
0 meters, 20 feet, high), Sassafras sassafras, Junipe.rxLs rirgmwia, 

^ Masaart descrilies the vegetation of dune marshes along the Belgian coast as 
“in all things similar to that which inhabits marshes in the interior of the coun¬ 
try.” Mdm. Soc. Roy. Bot. de Belgique, vol. 33, p. 10 (1893). For a reproduc¬ 
tion of a photograph of one of these marshes see the same author (loo. cit,, pi. 1). 

»ThB largest speoijneu observed was about 9 meters (80 feet) high and 3 deci¬ 
meters (1 fcK>t) in diameter. 
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ci(‘., with ()i-t}ik<‘ Uio \)hwo of <he piu(‘. Ai Capo lloiuy 0 ('(*ui 

lliiokois of laun‘l oak {Qiim'iin launfolia)^ mohlly 3 to ;>] inotej'S (10 
to 12 Teol) lnt?h. 

Tlio ground IxMug shaded and i)roto(*t(*d rromtho wind by the trees, 
a small amount of humus (‘onects oii lh<‘ surfaci' of th(‘ Iiurm' dunes, 
givi»»g 1 h(‘ .soil a gray color (hence “ gray dunes,” oiu' of the terms by 
which th(‘y are known in Europe).' Here, among the pines, the live 
oak (fi,h/c/'cu.s vinjini((na) attahih its best development on the Vir¬ 
ginia coast,, although In this region it. is never of arboi’eons size and 
shape. QiK^rniM rir(/ini(tna assumes on the wooded dunes a compact, 
rounded, symnu'trical form, with n(‘arly horizontal branches, very 
diirerent from it.s asp(‘(*t, among the op<‘n dunes. The largest speci¬ 
men S(M‘n was about, S meU'rs (25 feet) high, about b meters in great¬ 
est spread of branches, and thi‘ diameter of the largest stem ;i deed- 
motel’s (1 foot) above the ground was nearly (i decimeters. The live 
oak grows scatteringly among t.he X)lne8, not forming t,hlck(‘ts. Tn 
the dull, dark color of its foliage it res(Mnbl(‘S Mytrica (•(irolinpiifiis. 

On th<‘ summit and outer slope of the lix(xl dunes Anmiophilu are- 
naria is still abundant, sometimes carpeting the gi'oiind to the exclu¬ 
sion of other h(‘rbac(x>us vegetation; but apparently (lowers are rarely 
if over produecsd in this sit,nation. Doubtless it was this gr^iss which 
contributed moat to the original fixing of th(‘se dunes and their prep¬ 
aration for other vegetation; and one might fancy that the plant is 
reluctant to yield its sway to less hardy specie,s. Panivum anutruin 
winm and Cypcrun graiji are eommon on the fixed dunes. With the 
latter C. cylitKb'ifus, of similar habit, frequently occurs. But the 
most characteristic hei'b of these dunes is Galiimi hifiphhihm , which 
has slender ytdlow rootstocks branching and creeping through the 
sand in (wery (Ur<K3tion at a dei)th of UvSually 2 to 4 centimeters (1 or 

2 inches), while sending uj) at frequent inlcM-vals clush'rs of leafy and 
(lowering stems, commonly only K or 10 (‘ontimett‘rs (3 or 4 inches) 
high. 

<2uite <lin’er<‘nt is tlio typ(‘of vegetation normally occupying only 
the iniKu* sloi)e of t,h<‘ fori'skul <limes, hut occasionally <‘xtou(ling over 
tlu'i (T<'Ht and down th(‘ out,<u* slope. Here prevails a dense low nnder- 
grow(,h of chiefly woody sp<‘({i(‘S, some of which <l() not venture farther 
into the strand formation. In a typi(»il ifiaoe mtimfraa and 

Xunthtwylum dava-lun'cidin^ the latbu* attaining Iku'c a height, of only 

3 to 0 decimeters (1 to 2 feet), were paHicularly abundant. Snulacr. 

'hona-nox, B, ylduaa, riV/.s Tfcoma rad (cans, md Parfheno- 

emt/.s* quiiiqwfolia formed don.se tangles among the low shrubs. At 
other points Ilexopaca^ Ruhiis runeifuUus', Araliasphiom, Oallicnrpa 
Lm&ricmKhy and even Aver ridtrum and Nyssa sylmtiva, enter into 
this association. 

^ Warming, Okologlsohe Pllanssengeiographie, p. 2411. 
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Tlu pn\( imods. —Many oC tho .spccK'h juhlj (>nuni<M‘ato(l 

Coi'ui lh(M'!ii<‘r iiu<l(M‘j^r<>w(jli of 1.h<‘<liy, (lal. pin<‘woods, wliioh oi’lj(‘n 
border llio duiio area on ils inner side ((igH. 70, 71), They J'orm the 
Iransition lo Ihe forested plain beyond, butj <*an 1 m‘ nior(‘eouveniently 
olasHed witli (li(‘ dniu^s. The prinei])al is'■loblolly pine 

{Pinits l(i(d(t). Arftlid sjtiiK^sa (1 to 3 iinders, 3 to 10 1'(‘(it., liigh), 
Xnnfhoxtfliun rldoa-lit rriili'^ (aliaining a height, of 0 meters, iiO foel), 
and Oalhrarpa (imfn'rtni<( are more eharaeterislie of this forinaUon 
than of any othei* in Ihe i-egion. (hlHtnn'nnn smt^^friurcns, Teconia 
iwhcana, and other lianas are abundant, TcH'Oina in places as(}ending 
tho trunks of all the sinall pine trees, and giving to such areas a iieeu- 
liarand striking aijpearanoo. Whore tho strand forest is somewhat 



Fj(i. 70 Sfcvftud ylno wroxlfl at Oconnvit’iw, Va 


moist., BacchnriH hilimifolia Is often the ]n*iuoipal (dennuit of tln^ 
undergi’owth. Tn very dry soil, in opcmingH among t.lu^ twH's, sand 
blackberry {JRulms (‘uneifoliiis), starved H])eciin<‘nH of l)la<*k locust 
{Bohinia pseiuldcacia), and Chickasaw plum {Prinnif^' <in<]iinfifolw) 
sometimes form small, low thickets. 

Tho herbaceous species that occur in this associatiioii aro chi(dly 
such as characterize tho drier ijarts of tho inland forest, generally. 
Opvmiia opuiHia and Yucca filnmentosa, however, ai)poar to bo more 
at home here than elsewhere. Coinpositae (species of Solidago, Eupa- 
torium, Elephautopus, Ereohtites, and Chrysopsis), LogiiminoHae 
(species of Meibomia (Desmodium) and Lespedeza), Danfhnnia seri- 
eea, Uniola Jaxa {gracUis)^ and Gonvoltmlm amerioanus aro worthy 
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bl‘ iiuMition. Ill soiiK'whnii boggy soil occur (rcdiuiii rlaylunif Panicuin 
riliafuin, l^dytrichuui (u>innnnie, aiul .siiuill (jiuiiitiijieH of peat mods 
(forniH of Hphdyntnn (uf'nihifolium anti /S', irrurvuyn, oeoarSionally 
S. lirnryctinnn). Tn ou(‘ (liinimitivc Hpliagiium bog the mot^s, botli 
living and dead, was only 20 to 25 ctMitiinoiors (8 to 10 inclicH) high. 
The surface had, at noonday, absorbed inucli boat from the sun and 



Pifi 7j _ Tnnurinost duxrw oucroucUlng on tlio htrond i>ine woods (of Pwt«a taidn) near Virginia 

Booeli. 


'Wiis perfectly dry, wliile the lower jiart was wet and <(iii(.o cold, ’’riie 
jsubstriiitum Wfis (he prevailing sand. 

SVNl) HTUANO or nVNNllAVMN HAY. 

The .Sand Strand of Lyunliarou Bay anti its ramifioatiouH jb le^ exposed to the 
wind Uiau the sliovoa of the UhoiHai>oalto and tlio open Atlantic, and is therefore 
without tyiiical dunen. Ha plant iiasooiations nro somewhat different from those 
of tho outer Sand .Straud, containing, ns would be expected, a larger admixture of 
inland forms. Tho narrow strip of liench lies in most places in front of an abrupt 
bank, which is often ;i to 5 meters {10 or 15 feet) high. The summit of this bank 
is commonly covered with trees, and it forms the edge of tbe inland forest, but 
rshelters a plant association somewhat dlllereut iwm any other in the region, The 
jpreyjstiling pine is ofteu Pin ns echinuto, which attains a better development here 
(than elsewhere in the region, being frequently 18 meters (00 feet) high and 8 deci- 
ttueters (Si feet) in diameter near tho base. At other points Pivns taeda predomi- 
oiliei' characteristic trees are Qtten'us ntirwr, which grows to a ooQsid> 







HOTVNTOAL HUUVMY OF DtHMAL HWAMF liP](K()N. 


382 

erablo sue, and a Hiaall growHi of <,). (lUjitaia, Dio'^puros vinjhuaun, and Uh'nrht 
{jlalmt. 

Mi/rica ('(trolineiitiis, ItliuH copullhut, Htpnjiloro'i liudoria, /V/wn pithwcnift, Bxidi 
(^hii’irnu digitaUt form in places small douse thickets at tlie foot of the bank. Span¬ 
ish moMK {TtUandaia nsuconh’s), with stems sometimes a meter (nearly 4 foot) lout?, 
drtipoH the brivuches of oaks and ihnea, ospocially l\ tH'hhiata. Of lianas, ^unlu.v 

Tmmui riidirtiim, and Rhiin radieaiiH are most common. In the Hat, 
open pino proves, which oecaaionally occur at the foot of this hank ,inHtHl)o\ o high 
tide, r(>d fcsono grass ntbra) forms a somewhat dense sod, with scattered 

symmetrical clnmi)3 of Panieiim vir{/atiim and considerable numb(’rs of Viicca 
Jdmtieidosa and Opiintia opinitia. In the pino woods at the summit of the blufiE 
woody undergrowth is often scarce, and there occurs a scanty herbaceons growth 
comprising Traffia ureiiH, Jatropha Htimaloso, Meilmida (Demodiiini) strMu, 
Sparoholua asper, (Jhrysopmft graminifolia, Gnlivm hinpiduhm (abundant), 
Uniolrt IniigifoUa, Ileliavthenivm eanademte, and species of Paniciim (of the 
diehotomum ty^ie). Insomeplaces RiibnuMvialiii, withtrailingstems, isabundant. 

On the narrow stidp of sandy beach and the open face of the hlnfC above it two 
Leguminosae, in habit similar to Ruhus trioialis, occur. These are PiKtseoliis 
hduolim and Bmdhi(rya (CentroKt'ma) virginiana, the latter with immorons largo, 
showy, lilac-colored flowers. The principal branches of their stems ho flat upon 
the ground, radiating in every direction, but do not attach themselves to the soil 
by roots at the nodes. The longest branches observed measured I .I decimeters 
(Phaseolus) and 18 decimeters (Bradburya). Both are twining i>lants when able 
to find supporting objects. Fesiuen rubra is occasional on the Ix'ach. Other 
plants of this strand are common species of the outer beach—Ammophila, J\iui~ 
cum aniarum, P. amarum minm^ Salmla kali, CaMle (‘(ientiilu, Ilvdaouia fonunifoua, 
Lechea maritima, Spartiua patevs (Juveea), Ceiichruit trilmloides microoeplialun, 
etc. 

Of tlie plants mentioned as oeonrring among the dunes, the follow¬ 
ing are st-rand species in the strictest sense, seldom or Jiovor entering 
into any other formation: 

AmniophUa areuaria, CaMle edeuUila, 

Uniola paniculata, Euphorbia polygon ifolia, 

Panicum amarum, Lechm manihnn, 

P, amanun minus, Iludsonia tmionUmi, 

Spartinapaiemt (the large form), Omoihera humifuna, 

Cenchriis IribuloidcHmacrocephalns, Physaiis mcosa, 

CyperiiB grayi, Galium hispidulum, 

Qiieirm rirgiiiiana (i)ircns),^ Dmlia feres,“ 

Ammodenia (IlonJccuya) pcplouUs, Iva indmcaia. 

Other species which occur on the strand reach their Ix^st develop¬ 
ment farther inland. It will ho ohsorvotl that tlie jirn’centtige of su(*h 
inland plants is comparatively small seaward from the erest of the 
fixed dunes. 

ADAPTATIONS TO ENVIRONMENT IN THE STRAND VEOETATtON—LIFE 

FORMS. 

Under the heailings of climate, topography, and soils of the Dismal 
Swamp region, the various factors that constitute the physical envi- 

’ Almost always a strand plant in Virginia and North Carolina. 

* Rare, except as a strand plant, in the Dismal Swamp region. 
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romnoiil of llio sLranol \vot*(* <lis(*iis,s«(l hi n vory ^enoml 

wiiy. or lih(‘st‘ factors, 11i<‘ most important in lilieir ofOoct upon plant 
jjrovvth nro pi’obably lo hi^ ri'fioM'od to two catogorios. To the first 
holoufjf tli(‘ movoiiKMits of (he a1 mosplicro, so far as their mechanical 
effe<*l.s u])Oii 11)(‘ve^(‘(jilion ar<‘ eoncoriu^l, wlmther direel, or indirect, 
i, e., throufjh IIkmi' action upon (he siihslratum. The second coui- 
[irises all such facloj*s as limd to hrin}>; ahoiili exc(‘Ssivo transpiration, 
and consecjiKodily nec(‘Hsi(at(‘ ])rot(‘ctive mod ideations. 

M(>l)IKr('A.T10NS nirn to thk mkciianicai. action of the wind. 

Exposuri^ to fnapient stron^^ winds ladmi with line particles of sand 
is the more or l(‘ss probabh' cause of ei'rtain modifications in the 
v'oji.vtal ion, (‘specially (hat of th<* open dunes. Thna^ principal rosalts 
of such (‘xposure may be mentioiUKl: 

Dirt cl c/fW7/ on Ihr (wiornal form of the }>I(fnL —This is evident 
in Individual l.na'S and large shrubs of tlu‘ opi'ii dunes, which are 
mark:(‘d by their trunks usually h^aning in a direction opiiosito to 
that of th(‘ prevailing winds, the branches on the wind-(‘xi) 0 B 0 d side 
beiug ()ft(‘n (Mitiridy dcMiudiHl, heaving the crown of foliage to leeward 
of UuUirunk; by their gnarled and twiskal skuus and branches, the 
latter often rigid and ('oniparatively short; and frottuently by their 
t.orn and ragged-looking foliage (especially in such inland species 
as Plufannn ocridrnfalifi and Tnxodium dintichum, when 8tra)nng 
into this nnm). 

Tndireci or hialoUnjictd eJJ'ccL —This often appears in th(‘develop- 
inoiit of niueli stnuigtluming tissue (storeome, wood), and in a consid¬ 
erable thiekeuing of tli(‘ eutiiele and epidermis cell walls of the loaves, 
giving the surface a hard, resistant, polished texture. The latter is 
especially notable in the (weigroen hmves of Quercua uirginiana^md. 
in th(‘w'hoUi Hurfae(M)f the larger grass-like jilants, Uniola panicidaia^ 
Amrno})hila (trcnorio, Ponunun (imarnm, etc. It is a modification 
ehiefiy important, to (.lu^ plant, as a proU'ctiou against excess of light 
and of transpiration, but is ]>(U’haps also useful as a protection against 
the impact of strong, sand-laden winds.' 

KffWUhromjh rcdmfribiidon of mil. —^The wind blowing upon the 
incohenmt surface soil k(‘(‘j)H it in almost eoiistant motion, and often 
Hhifks gi*<‘at masses of it. in a short time. (JonsecpKmtly some plants 
are being uprooted, while ethers aw quickly buried beneath the 
sand. This action is, of (iourse, most violent in winter. Large dunes 
that have been cut o])en by t.h<‘ wind exhibit dead roots and root¬ 
stocks (of Smihix, Ammophila, etc.) far below the surface. To the 
necessity of adapting tlKunselves to th(‘ mobile soil in (‘oopcu’ation 

^ How strongly the wind may act upon plants not protected in some snob way 
is evident, in the tattered older leaves of the banana, which usually become seg- 
in6nte(3 by tbo splitting through to the midribs of the tissues between the parallel 
lateral nerves. 
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williolluM’ (n{*l()i*s ni*t‘ (liu‘st>au‘of the iiitoivstinj* lif(‘ Conns which 
stmnd phiiiis 44io most.iiolablo of 1hos(Mir(‘: 

1, Loiif?, hraiichiiijj: rootsiockn, which Hond up iuini.oi’ou8 leafy or 
ilow(‘Tiiii^ braiiclicH. TIk'so arc oitlicv Hlciulcr and crcox) near lh(‘ Hiir- 
fac<‘of Ihc sand, as in Annnophila,^ Gnliuni 7o‘.s/nV7p/a/n (lon^<‘sti more 
than i) d(‘cin)<‘t(‘rH—3 feel), and Srirjxis' ainrricaitun, which hisli jirows 
in juoist sand and lias rootstocks usually ratluM* stouti'r than those' of 
thootlK'i’s; or th(‘ rhiicoincs are stout and dcseeml oblhjiudy or almost 
vertically d<‘cx) into the sand, as in Uniola imnivnlaUi (one rootstock 
was actually trae-ed (J docimotors (2 foot), and was probably a met(‘r 
or more in length), Pcuiicum amarum^^ and Tm imhrioaia^ which has 
rootstocks ati least 9 decimeters (3 feet) long. 

Physalifi viscosa resembles Oaliuni liis‘2^iilidtnn in habit, but in this 
case Iti is from slender branched roots, having a maximum h'ngth of 
over 12 dociinoters (4 feet), that the low, leafy, and dowering shoots 
originate. Such habit of giwvth is immensely servieinilde to strand 
])lantR, as it goes far toward securing them from being mirooled, and 
likewise protects them from burial by the sand. For, while by an 
occasional movement of the sands the abovt'-ground sh'ms maybe 
completely overwhelmed, the stihlorrauean jiarts eoutinuo to grow 
forward and to send up new brauelu's, whieh unfold loaves and (low- 
era.® The more deeply penoti*atiiiig rootisLocks aw^ also useful to the 
plant by insuring it a constant supply of water. 

Shrubs and small trees among the dimes often develop greatly 
elongated roots, although these are not to ho compared in length with 
the roots, enormously extended in pi*oportion io the stem length, that 
have been dotoctod in manj’^ desert ])laiits.‘ This was pai'ticularly 
observed in Finns taeda, of which small specimens showed a stem 
less than I ineti'r (3 feet.) high, but had roots at h'ast. mott'rs (over 
10 feet) long. An uidividual of Xanfho.njhnn rhivd-lirrrulis was t'ven 
more remarkable, having a stem loss than thr(*o doeinw^ters (1 fool.) 
and roots 4J meters (15 feet) long. 

2. Stems trailing over the ground, but usually not at.tiaedu'd to it by 

’ The longest rootstook of this grass which was os.amine(l moasutefl 3 melors (10 
feet).while the thiead-libe, much-branched roots are sometimos considerably over 
a meter (4 feet) long. In other localities a much greater extension of (ho root¬ 
stock has been observed.. 

* In Uniola ^aniNilata and Paniomi amnrmn the roots, as well as the rootstocks, 
are stouter than those of Anunophila. 

^“The species of the genera Agropyrum and Ammophila [after bmual in the 
sand] present a onrious arrangement. At oa'^h of the nodes of their long stolons 
creeping beneath the surface of the soil, a small branch, often forked at apex, is 
developed, which glows vertically upward and whose length depends upon the 
thickness of the stratum it must traverse; its growth only ceases when it reaches 
thesnrface, whether that he near or distant. The leaves developed upon these 
ascending branches are always directed toward the light, in spite of the burial of 
the plant," Massart, Mdm. Soc. Roy. Bot. de Belgique, vol. 8S, pt. 1, p. 81. 1803. 

* Compare Volkene, Flora der ligyp.-arab. Wtiste, pp. 34, 25, and CovilJe, Contr. 
TJ. B. NatL Herb., vol, 4, p. 47. 
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b(*cou<Uiry I’ools).—"Phis iiu)(l(M>i‘ growth is hi Jinhu>> ril- 

{((in<i(l< nsis) jind R. hirialiSy in most of th<‘woody liarnib (when 
inial)h‘ to find biipporling ol)j<‘{‘ts), ainl in two iKM'baoeoiis spooies 
of Leguminobins Rh(is<olu,s hph'olun and Rraflhurj/a {Centrosenm) 

d. Tli(‘ radiant form, whi{‘h may h(‘ rogardi'd as a X)has(‘ of the pre- 
o(‘ding, is oxliLbih'd hy (M'rtain—chiotly annual—spo<‘i(‘s (fig. 72), x)os- 
sossinii: a \v(dl-dorm(‘d vortical tai)r(«)l, wdiicdi is either slendiw (as in 
MolUnjo veriiciJlata, jtUiqjhorhia polygon ifolin, Dindia teres) ox rather 



Fm. ?l~~lnwha krca on tlio nuddlo dtinos noar Oroannew, Vo, lllUBtratmp tlio radiant form. 

stout, (as ill Lechea innritinin, Oenolhern humifusn, Ileihoiuin areni- 
coin, (^akilc (deuhiht). In this form the slom liranehes at the surface 
of the ground, and the bramdies, lying flat upon the sand (only the 

’ The Pes-caprao vegetation form, which Ijoh <*reepii)g stems sending numerous 
secondary roots into the soil, may, perhaps, I e regarded as a farther development 
of this habit. It is a form very characterisUo of the tropical strand, hut hardly 
not r6i)re8ented on the Virginia coast. Farther south, near Cape Hatteras, 
humhie representatives of it occur on the edges of the salt marsh. On the coast 
of Georgia the species which gives a name to this form, Ipomoea pes-oaprae, 
reaches its northern limit in America. 
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lower in Cakilo), radiaU^ in all direetions like the si^okes (»1' a \vh(‘el. 
Oenothcru Inunifuna is a i)ar( ieiiUirly ehara(‘l(M*istie r(‘pr(‘H(Mitative of 
tli(‘ radiant I'oi’nij one siXTiinen ol)stn*v<‘d liaviiiK l)ra]ieh(‘H from;! 
to i) deeiineters (1 t.o feet) in lenj?th. Fn Loeli(‘a it, is the sti(M“iIe, 
leafy, Inisal shoots that assnine this forni. 'Tin' root in this si)(‘ei<‘s is 
eoiu])araUv(dy lonj; (about 11 <Ie(*iinoters) and vcirtiieal. In M<‘iboinia 
the lonjjjost l)raneh(‘s sometimes measure !) d(s*imotors (.') fe<‘t) in 
len^?tli. It is possible that the radiant form, as w<dl as th(‘ pi’cs'ed- 
ing, is also usofiil to th<‘ plant by rotiarding ovaixmition from tlio 
area of sand thus shad(‘d, eonseciuontly insuring a suj)ply of water 
near th(‘ surface of the soil between rains. As the under side of the 
stems and loaves of plants which have this habit of growth ar(‘ (‘Ifee- 
tually protected against liglit and hoa1> radiat(sl from the sui-IVkm* of 
the vsand, and to a large extent from exposure' to tlu^ air, their rate 
of transpiration must be i)roportionat(^l 3 'much hws than in ])lants not 
possessing this habit. 

4. The rosette form. —“Rosette jdants,” which have most of their 
leaves at the bast' of th<‘ stem and appressed to the soil, art' pro¬ 
tected in the same manner as jdants of th(' ratliant form, 'fhey are 
rare on the strand of Virginia anti North Oartjlina, hut are nt)t uncom¬ 
mon on the coast of northern Europe. Twt) (probably) wintt'i* an¬ 
nuals, Qnaphalimi piirimrewm and Litiaria canadensis, liave thtur 
basal leaves arranged in a flat rosottt^. In the latter species these are 
borne on short horizontal branches. 

5. The cmliion or hassock {^^Polster^') form. —This lift' form, which 
is so strikingly developed in the high Andes, in Anstrahisia, and else¬ 
where, is hardly to he includotl among those of the Virginia strand, 
unless one refers here the peculiar mode of growth of Hudsonia 
fomentosn, which has numei'ous short, ert'ot hranelios. Tht^sii are 
densely clothed with appressed, seale-likt) leaves, anti stand elost'ly 
together. The rootiS of the Hudsonia are small (the lougt'st al)t)ut 15 
centiinetors, 0 inches, long), and alTtml the plant hut a weak ancht)r- 
age in the soil. Oonsotiuently the Hj)ecit‘s grows most abundantly in 
the sheltered hollows amt)ng the dunes. 

0. The sod form Rasenfonn'*). —^This is rei)i’eseutit‘<l l>y Pcstuca 

rubra alone, and dt)es not occur in the tluue areai)ro]>er. 

7. The thicket form. —This life form, closely analogous to the t.wo 
preceding, characterizes several of the shrubby species, ut)tal)ly 
Myrica caroUuensis. Farther south along the coast Ile.r romitoria, 
Querms virginiana, and other species form strand thickets. ‘ By this 
mode of growth the individual plants are in large measure pro¬ 
tected against the sun and the wind, and the habit may well be intei’- 
preted as an adaptation against excessive ti'anspiration, as well as 
against the mechanical force of the wind. The compact, rounded 


Kearney, CJontr. U. S. Nat. Herb., vol. 6, p. 972. 
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form, with iiiimorouH short, rigid hraiiehos, already described as being 
■jonietiiiK's assume*! by tlu' live oak, may have similar advantages. 

8. riau/s ivith .vaWerro/jm?/ aforaytK —Bulbs, tubers, and other 
strong, lo(*al tbiekcMiings of luidergrouiul parts, which are greatly 
develop<*<l in most arid regions, are not fre<iuent among the dunes. 
(Ujptn'Ui^ (ji'oi/i and (J. f'ljlimfriru.'i hav<‘eorm-lik(‘ lihiekenings at the 
bas(‘s of th(‘ stems. Woody, tuber-Uke swellings occur on the root¬ 
stocks of the specie's of Smilax, and were also observed on the roots 
in young i)lant)S of the live oak. The possession of a subterranean 
food res<'rvoir is uinpK'Stiouably an advantage to a plant which is 
liable to burial by the sand. 

h. AiinualH. —In very arid regions annual plants often avoid the 
long p(‘riod of di'ought by <'om])l(‘ting their course of life in a few weeks 
of the growing sc'ason, and are therefored(‘signated as “ephemeral.”^ 
On th(' strand annuals are num<‘rons in species and individuals, but 
there is no dry season, properly so called, t.o bo guard(‘d against, so 
the dilfereutp sp(*<des r<‘a(‘h tin' acme of their development at different 
setiaons. The aiiiuial life habit is ])rol)ably more serviceable to dune 
plantis as a protection against Ixdiig uprooh'd or buried. This is an 
cv(T-])i'eaent tlanger in thc^ sand-stirand formation, and one to which 
species with a long life pori<Kl are of <*ourso most liable. Besides 
the radiantly growing species already enumerated, the following 
annuals are fre<pu‘iit: FcHiucd ocfojiom, Aim praecox (in woods 
behind tlu'dunes), 0('/H'hrus frihuJoi(ie,s7n,acroce2>hnlus, Sarothm gm- 
tian()icl(-'s, and depauperatt' Mriueroii canadenaia, the last two pre¬ 
ferring moist sand in the hollows. 

VttOTRCTlON AiJAlNST ISXCK'SSIVE TBANBCIRATION. 

A number of C/auses render it necessary that strand vegetation 
should be guarded against too great loss of water by transpiration 
from the leaves, just m idaiils of truly arid regions must be similarly 
protected. The en\ironmental factors which induce such peculiari¬ 
ties of st.riictui’e are, howev(n*, somewhat differcnti in tlie two cjises. 
Here, as in most maritime regions, atmosplu'ric humidity is abundant 
and protty equally distributed throughout tho year. Ifurt.hoiTnore, 
there is no lack of wabw in tho dune sands at a usual depth of only 
15 to 30 centimeters (0 to 151 Inches) below the surface, so tliat all 
except tho sniallor (eliietly annual) licwbacoous plants could readily 
obtain an abundant supply at all times, were it not for another factor, 
the presence in tho soil of <*,ortain salts, i)articulaiiy sodium chloride. 

The life conditions of the strand which are probably the most 
effective causes of protective modilicatious of this nature may be 
stated as follows: 

1, Strong insolation, and much light reflected from the surface of 
tlie white sand. 

il. Heat, often intense, during most of the growing season. The 


> Compare Volkens’s FI. der J.gypt.-arab, ’W'tiBte, pp. 20,40, 
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sup(‘rfi<’ial lay or of sand Ix'oonio.s gronlly lioalod and vory dry whoji 
oxposod 1)0 llio suii, altlioufJili tho soil boiuMiih ronuiins always cool and 
moist. 

3. Kxj)oauro lo almost constant an<l ofbiii stroiifj; cuntMits of air, 
which keep the atmosi)hcric envelope of the i>lant always ehanfjjiii}*;, 
henc(‘ never saturated, and thus stiniulate transpij’aliion. 

'1. Pr(‘seuce in the soil of sodium cUlorid(‘, in relativ<‘ly larjj;(< (|uan- 
tity. As has already been r(*marked, it is only in that port,ion of the 
sand strand which Is very near thowavtbs that sodium chloi'ide exists 
in quantity sutheiont greatly t>o affect vog(‘liat,ion. 

ModUications of stru(!tur(‘ tliat probably server t,ho ])lani, by pro- 
toetiiig it against the excessive transpiration that tlu^ factors just 
eimmorated tend to induce are ratlior numerous in th<‘ sand-strand 
vegetation. Some characters are almost (‘ertainly adaptations to this 
end, while the value of others is more doubtful. As a ruh* it is the 
loaf structui'e rather than the whoh' form and habit of the plant that 
is most obviously eone(‘rned. Among the most noteworthy pciculiar- 
ities and modifications are: 

(1) Those which effect a reduction of th(» transpiring surface. The 
most important, of tlu^so are: 

{a) Leaves small or narrow, as iu lleJianthenum aanaden.HV, Lc'clu'a 
maHtima, Scdsola kali, Mollugo rertiaillala, Ovuotherd huwifma, 
Diodia teres, Linaria cathadensiff, and espc^cially Hudsonia tomeiiloHU 
and Sarothra yeaiianoides. The hist two spetdos hav<' S(jale-like 
leaves. 

(&) Leaves with the power of becoming conduplicjate or iiivolulio. 
This character is conspicuous imnany of the grasses, notably Paninun 
mnarum, Spariinai)alens, Uniolaijaniridata, mid AmmophiUt arena- 
ria, in which most of the stomata lie on the leaf surface thus pro¬ 
tected, while the cuticle and epidermis walls are miudi mor'o strongly 
thickened on tihe exposed (dorsal) surfaces, which is hard and i)oliHh(‘d, 
In Panioum and Aminophila the leaves are strongly involut<‘ on dry, 
sunny days, but become nearly plants in w(‘t W(‘alh(‘r. Tlu‘ h^if 
margins of Qiieram virginiana and of Rabun cmieifoliun are soiiu^ 
whafi revolute when the loaf is oximsotl to strong sunlight. This 
serves in some degree to protect the dorsal (under) surface, in which 
lie the stomata. 

(2) Position of the leaves. These are nearly vtiriical in many of 
the grass-like plants. In SmUax glaiica, also, when oxi)osod to strong 
insolation, the leaves assume a nearly vertical position, thus opposing 
the glaucous under surface to the light and giving the plant a very 
characteristic appearance. The same phenomenon occurs, but in a 
less degree, in Jtuhus rnneifolms, which similarly opposes its tomen- 
tons lower leaf surface to a strong light. 

(3) The surface protected by various outgrowths or modifi-catious 
of the epidermis. 
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{(>) TliickoTiiii^jf of tlu‘ ('uticlo of ilie (‘puloniiis <‘ells, wliicli Ih par¬ 
ticularly noUeeablo ill lh(^ larf^o jjfrasHcs and soiuo of tlio woody plants 
with mostly (‘Vcr^rciMi loaves, as Hnn'fnx spi),, Quernin rmjinimiaj 
(Ms(‘iiiiuni saiupt^njhrns^ (‘tc., but is <50111111011 to nearly all the strand 
spe<*i(‘s. A surfacM' which oxhihils thicluuiinj? of tho cuticle is 

usually not oth(‘rwis<‘ prot('(*t<‘tI. Wh<M*(‘ a dense covering of liairs or 
other means of protection (‘xisis lh<‘ cuticle is apt to he comparatively 
tliin, o. g., in OpnoHiem huini/ifNa. Tlio iiolished sui*fac(* wliich usu¬ 
ally aceomiiauies such thickening may possibly be useful to the plant 
by rellecting some of tho light rays which fall upon the leaves, A 
rough surface of the cuticle, du<‘ either to wrinkles or to warts, char- 
acteriz(‘S some species of this formation, e. g., Lonicent seuipermrent^ 
and (ruliitni hiH\)iduIum. In the latter jilant the thick (uiticle is both 
strongly wrinkled and ])apillose. It has been suggi^sted that such 
roughening is useful by diverting some of t]u‘ incident light rays. 

[h) A thin I'oating of wax, giving the surface a glaucous appear¬ 
ance. Panirivni, urnarum is glaucous all ovm*, while Sniilnx ylauca 
and Jjonivvra .Hvtuiieriiirem hav<‘ tho lower loaf surface eonspieiiously 
wax-coated. 

(<•) A dense covering of hairs. These jnay he simple, in which case 
they jift‘e often elongaU'd, and form a villous or toiueutous covering: 
on both surfaces of tin‘ leaf in Oenofhera Immifunn (stomata about 
equally nuinerouH on both surfaces), Hiuiaoniu hmmtoaa^ mALechea 
maritimaj only on the under leaf surface in Ruhm cmieifolius. Other 
species hav(5 hail's thati arc ii'regularly branched, as Physalis vdicosa, 
or Htellat(5 and scale-lik(‘, as on the leaves of Helianthemmn conadeiwe 
and the lowerleaf surface of the live oak {Qiiercios oirginiaiia). Short, 
stout, tihick-walled, uuieollular hairs also line the walls of the furrows 
on the ventral (upper) loaf surfatHi (where mosti of the stomata are 
phiced) ill suc.h grasses as UmoUt paniculata, Ammophila armaria^ 
and Spartiun patfiihs^ tihus prcvmxting a rapid inovoiiient of the air 
about the stomata. Similar hairs also occur on the dorsal leaf sur¬ 
face of Ijoimcmt and on hol.h surfaces in (hdiurn hispi- 

dulmi, but probably not in siiflieimiti nuinlxu's to 1x5 of 8<*rvice in 
reducing transpiration. As notiod above, t.ho cutiide is usually thin 
whore the surface is jirotectcd by a dense c.oat of hairs. ‘ 

(4) Modifications of the mtcrnal structure of the leaves. In tho 
few speci(5H of the Sand Strand formation whoso loaves are oi'thotropio 
(vertical) or approximately ho, there is a tmidenoy to isolateral struc¬ 
ture of tlioso oj'gans. In other words, the two faces of the loaf, ven¬ 
tral an<l dorsal, are alike or nearly alike. Thus tho leaves of Smilax 

’ Tho bicellular hairs of Leohea and Hudsonia, of a type apparently pecnliar to 
the family Cjstaoeae, are described and figured (for LecJiea tnaHUmi) in the 
chapter on Anatomy. Snoh hairs, together with glandular and steUah) ones, also 
ooenr in Hdiantliemm canaderm^ the third representative of this family in the 
sand strand of the Dismal Swamp region. 
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glaum ;iro pjirtiiallv, and lh<)S<‘ of Jjocliva uKiridnui av(' alinost ix'r- 
feetly, iK<)lat.«M*al, fn (ruliuui lii.spiduhnii lln‘ <‘|>i(l<MMuis ih in^arly 
alik(M)n boldi faces (stomata pivsciit, but in i-clativcly small number, 
on the v(‘ntral l‘ac<‘ also), while tln^ nn^sophyll is (lilT(M’<'n1iiat<'<l. Put 
tluHis much mor<HMnnmouly the caH<‘ inlh(‘ Salti Marsh rormalii<Mi, tlui 
leaves of most i)lants of th<‘ Sami Straml Ixmii}' i)laij;iotro|)i<* (more or 
less nearly liori/ontal) in posLtum ami bifacial or <lorsi\<mtral in 
structure, lii two important poinls leavt'S of tln^ lattei- l.ypc* <‘\hibit 
adaptations that Indp to prot(‘ct afrainst ('.veessivt' t.ranspiraliion, fii>it, 
lathe arraii,u;omeut of the chlorophyll tissue, and s(M*ond in that of the 
stomata. 

(a) Chlorenchyma. In by far the gr<»iter inimlxu- of plants of this 
formation whose leaves are stroiipfly bifat'ial (and sm'h is ^ph(^ <‘ase 
with almost all the dicotyhxlons) tliere is asharpdillVrenliallon of 1he 
chlorophyll tissue into i)alisade and imeumatic tissue. Tln^ first con¬ 
sists normally of cells which are hij?h (tludr iliainetm* mmdi u;r(‘ater at 
right angles to than parallel to the surface) and form a \(M*y compact 
tissue, usually without intiu’cellular spaces. In most of the plants 
with which we are Iumhi <‘oncerned the palisade tissue forms a single 
layer, but in some there are two or oven thrix' layers. It Is whhdy 
believed that this arrangement of the layer or lay<n*s of idilorfiphyll 
tissue which lie nearest that surface of the leaf (the vmitral) which is 
exposed to the strongest light serves, among other purposes,' as a 
means of diminishing transpiration. This e()nipa<*t tiissm^ provcmls 
the access to the more open tissue honoath of a largi' prtiportion of 
the light and heat rays which strike the xilant. 

The more open pneumatic*, tissue or spongy paroneliyma which is 
thus protected consists, usually, of nearly isodianietrie cells. These 
are often irregvdar in form ami have IIhmi’ neighboring walls separat(‘d 
by numerous air spaces. It is obvious tliali if sue.h tissues lay directly 
beinmth the epidermis of the Hpi)er surface of tlie leaf, the loss of 
water from that oi*gan would be mucli gnuitor. 

(b) Stomata. Oorrespondiug to the arrangcuuont of tlie palisade 
tissue upon the vent.ral or upper, and of the open i)neumatie tissue 
upon the dorsal or lower side of the leaf, in most of the sti’and plants 
of this region tho stomaUi aro either all, or by fai* the greater number 
of them, situated in tho lower (doiml) surface. The ])ores, as well as 
the air ohambera into which they open, are thus shielded by tbo entire 
thickness of tho loaf from the direct access of the incident rays. This 
is conspicuously true of the woody plants of the Sand Strand, e. g., 
Smil/ixboTiarnox, Querausvirginiana^Myricaramli'imifii.H, Gelnemiwu 
s&mpervvrens, Lonioera sempervirens, etc. 

^The controUing factor in the strong development of palisade tissue is, however, 
intense light and the oonseciuent opportunity for a great increase of assimilatory 
activity. For a brief discussion of this question, which has been ably treated by 
Stahl, Hinriohes, Wagner, and others, see Haberloudt Pflauzenanat., Ste Aufl. 
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In inosli <>( j^iviHSPs, on the oldior Iniinl, tho slonnita aro most 
niiniorous on tho vouliral or npjmr facw', (‘, g., ADnuophiht (immrid, 
Patiiruiii (ttiKiruni, Ifiiiola iKunrulain, Hparfnia paleiis. But Imre 
tli(‘y ar<‘ doubly or triply prol. 0 (* 1 (‘<l by 1,ln‘ involnidon oC th(‘ loaf 
blndoH, by tluur position in furrows, and of1,(‘n by tln‘ pn^sonoo of 
stout hairs lining tin' wall of tho furrows. Kurihorinor<>, tho api)roxi- 
niabdy \M‘rtical jxksit.ion assuniod by such involut(5 huivi's diniinislies 
tho angl<‘ at. which th<‘y an^ oncounbuMMl by tln^ light rays. 

(c) 'J''ln^ UK'stoino or (ibro-vascular bundles of tln^ skuas and huives 
in many sl.rand plants ar<‘ more or loss completely (uivoloped by mas¬ 
sive gi’oups of V{‘ry thick-walh‘d stereonm. ''J’his undoubkully serves 
in great <l<‘gr<‘(‘to protect the ase<uuling and d('sc(uuling tluids from 
CAUiporation. 

(o) Su(*cul(ui(*,y. As Avas stakul in the discussion of ihe Salt Marsh 
formation, suc<'ul(uic.y is lai'gcly <lu<‘ to a strong d<‘V(dopmont in the 
interior of th<^ organ, wiietlnu' stein or Uuif, of thin-walled, often 
colorless paren<*hyma, whi(‘h is l)eli(‘ve<l t,o p<u‘form t,b(‘ fundion of a 
wator-storag(‘ tissu<‘. This modillcation is ospisfially <*haract(UTsticof 
d(‘S(U't ])lanUs, not.abIy (la<*tacoae, but is also not infrcupient among 
strand plants, (‘specially in tho salt marshes.’ Hucculont siiocies of 
the sand strand ar(\ eitJuw— 

(a) Htein siuic-uloiits, witdi leav(‘s much redu(5od and a partial or 
compl(‘te assumption by Idu' stem of the fuimtions of transpiration and 
jiHsimilatiou, e. g., OpiuiUa opuutiu, or— 

{h) Ij(‘af Buccuhmts, with woll-d(‘voloi)od, functionally active, 
fleshy h‘av(‘s, but. often <*.\;hibiting, at tho same time, some (h^greo of 
suceukuK'y in the stem, e. g., Cctkilr edentula, Iva inihriaitla, Euplmr- 
hiapolijijonifolia, and, to a minor exkuit, yucca filnmeniot^a (bases of 
the leav{*s). 

It is w<’ill known that. (h‘sby ])lant.s, wbiU‘bolding a larger siijiply of 
water in th<*ii‘ tissiuAs than do uonHueenhuit siieehw, also give up 
tlieir wat(‘r U^ss r(‘adily, and ar<'therefore exeolhuitly julapted against 
ox('<‘ssiv<^ transpiratiion. 

((5) K.xcnd.ioii of aromati(*, volatile oils. It Inis been suggested''^ 
that jilants which (excrete ess<mtiai oils an^ l.luu’eby prot.eeled t.o some 
exkuit against loss of water. By ovaporat.ion of t.hese oils an on veloiio 
of aromatle air is formed about the jilant, whi(*,h, aee.ording to Tyndall, 

’ Massart (Mom, Soc. Roy,Bot. de Bolglcpie, !33, iit. I, p. 1.S) notes that ancculents 
aro mack more frequent in the salt inmfshos than on tho sand strand of Belgium. 
This he attrihules to the effect of the strong, sand-laden winds that blow over the 
bench and dunes and riddle the soft, unprotected tissues of fleshy plants. Ho 
remarks that on the sea-oliifs of Normandy suconlent plants, being loss exposed 
to this danger, are more numerous. 

® Haberlatidt, Physiologisohe Pflanzouanatomie, p. ed. 2, p, 480; Volkens, 
Flora dor }lgypt.-arab. Wflsto, p. 40; 'Warming, 6kolog, Pllanzengeog., p. 19S. 

2369^—No, ti—Ui-U 
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is less pervious to lioat rays than is ordinary atinosplioro. How elTeet- 
ivolhis may be is yot vei'y doubtful/ but it is not 1o lu' <i(‘ui(‘(l that bueh 
aromatio plants are miioli more abuiKlant in di-y soils and oliinatos 
wlior(‘ the wat(M*sui3ply of the plant nmls tob(‘ .[(‘alously miard<Hl than 
where o1h<‘r eonditions prevail. On the dniu'stln* primdpal s])e(des 
thus characteri/iOd ai‘(‘ 71////*ieo r((r<)linciisis, Im iiiibrimUi, (^hfniopn- 
dium antliolminUcum., anil Mouurdit imm-htia. 

(7) . Formation of a sand envelope around the roots. About the 
root libers of eertain grasses (notably J/'/'.sf/V/o Hi)p.) of the Korlli 
African deserts, Volkens* observed the presenei' of a cylinder com¬ 
posed of sand grains thiit cohere with eachothin* and adhiu'e closely to 
the'root hairs by means of a viscous exci*eiion from the lattiM-. In 
the doseiis of Arizona and in other arid sandy wastes tin* same 
phenomenon occurs. This Volkens believes to bi* api*oti(‘ction against 
excessive loss of water in il.s passage through the axial vascular strand 
of the root. \\\ Ammopbilaaremtrm and Uiiiolci pon/c/do/rf, on the 
Virginia coast, it was ol)served that sand grains cling tightly io the 
persistent rooti hairs, often adhering even when the plant is uprooted 
and roughly handled, although no viscous (excretion was detected. 
Some protection may thus be afforded the plants in question against 
loss of water in its course through long roots, although th(3 adaptation 
is obviously much less perfect than in grasses of th(‘ deserts. 

(8) Development of tunicated bases of the stems (especially in Gra- 
mineae). The pei’sistence of the bases of old sheaths at the Coot of the 
culms in Gramineae, as pointed out by Iltickel, is a character espe¬ 
cially noticeable in grasses of arid regions. It is believed to afford 
protection against transpiration from the base of the culm, which rests 
in the frequently much-heated surface sand. The enveloping sheaths, 
therefore, perform the same function as do the homologous dry outer 
scales of many bulbs, and are said to bo further useful in some cases 
as a reservoir for water, whicli Is hold l)etweeu Hie closely appinssed 
sheaths. In Uniola panicidaia, Atmwphih mrnuriu, and Ptmicum 
amaruin, among dune grasses, the tunic sheaths may seiwe tin* former 
purpose, but do not form a dense enough covering to be usidul for 
storage of water, even were there necessity for such a siiructuro in 
strand plants of this moist climate. 

The strand ]>lants of this region geni‘rally dilTer from xerojihytic 
formations elsewhere in their lack of those siiecialized structiuros 
which enable the plant io reserve water against a period of drought.’’ 

ipfeffer (Pflanzenphys. 2te Anflage 1:501) considers this absorption “ as hardly 
of high importance ” for protection against loss by water. 

* Flora der agypt.-arah. Wuste, p. 25. 

®E. g., the water hairs of species of M^embryanthemnmin the Sahara (Volkens, 
Flora der agypt-arab. Whste, p. 68) and the cup-like leaf bases of species of 
Tlllandsia and other tropical epiphytes (Schimper, Die epiphytische Vegetation 
Ainerikas, pp. 78, 74, etc., 1888). 



ADAl’TATIOTfS OF HTRAT^fD I’LANTH Foil mSHEMIN’ATmi SRKDH. 393 


Sueexil<‘iio‘y of Hiibaoi'ial oi‘p:iinH was iho only kind of water-stomj^e 
apparatus dot<‘<'1.(»<1 in this vot^etatioii. 

Owinf? to t.lio i>oss(*ssion of various protoetions against, oxcessivo 
loss of wal(H’, most strand plants am v(M‘yslow to wilt whon detached 
from tli(‘ soil. 

I’KOTKO'llOS \OVlNSr KXCKSsrVK TjTOHT. 

,S('V(‘ral of th<‘ modilioal i<nis iloscrilxsl as proti'ctiiijr aj^ainst loo 
j>n‘at 1;ransplration art' pt'rhajxs <‘(|nally valua})lo to tlio ]>lant by pre- 
vontinj? the injurious a(‘tion of too strong axnl long-{*oidinu(‘<l light. 
Ill the present state of our knowlodgt*, however, it is often not possi¬ 
ble to distinguish ht'tween the operation of these two factors and the 
resulting inoditieations of th<‘ organism. 

''riiedevx'lopinent of thorn-like branelu's (as in Pnitnhs (inrjunfifolia)', 
of priekles spp., Rubos spp., ulrafto sjniiof^o, Zfinfhojt'ijlum 

clurO’hriTuliK); of spines opundtt and tlu' leaf tips of Yuraa 

fil<tm(Otb)fi(i) is in all jirobabllity a eon.s('<jnene(‘of the iihysieal con¬ 
ditions (gn'ut heat and strong light) which n'lidei' necessary ])rot(‘c. 
lion against ('.Ncf'ssive loss of water, it is liardly (tonec'ivable, how¬ 
ever, that. thes(' struct,urt'S ar<‘ themselves of any use 1,o tlu' plant as a 
in'oteetion against such conditions. Prickly and lihoriiy plants are 
most abundant on the inner slope of the fixed .dunes and in the woods 
behind them, wlu're tlui heat, is mor<‘ inti'iiseand the soil is drier than 
anywhere else in the Dismal Swamx> region. 

rOLIilNA.TTON. 

No important, ohsxnwatiions wer<‘ made in regal'd to the pollination, 
of tiic tlowi'i'S of strand plants. Anemojdiilous fecundation, however, 
undoubt<idly prisdominalos. The species which can safely he referred 
to one or tlu^ othei' method of pollination are as follows: 

AnemophlloiiH: All Ctramim'oe, (tyiwrucoao, .1 uncacoiio, Myrica, t^uorens, Cheno- 
podiniu, lint imbriintfa, Xanthunn. 

Self-fei'tiliKing! Lirliott iiKiritimu, 

BntoinoxihilouH: OcnoHicrd liimiftimi, 31oii<ioia jiunvktUt, (hiHi’iniuw ncTupet'vi- 
rc»«, I'i'coma nulhaiiH, boiiim’int miipcmlmiH, 

mS.SMMlN'ATION OF SMKIW. 

Strnetiunw, (wnpeeially dx^velojied in or about t,he fruits, which are 
useful to t,h(i x)laiit in tlu^ disHomination of its seeds occur in many of 
the strand plants, although they are doubth'ss in most cases a heritage 
from inland aneestors rathi'r than modiliiiutioiis aequired after resi¬ 
dence upon the strand. Tht' majority of these are adajilations to 
transxxu'tfition hy the wind, although other methods ar(* not lacking. 
The various structures may bo classified as follows: 

(1) Adaptations to wind tranHpoi'l4itloii. 

(a) 8p(K‘ifi(* gravity small in proportion to siz(‘, iw in the spike- 
lets of Grainineae {S 2 mrtina prr/ens, Uniola AmruopMla 



304 BOTANTCAT. SURVEY OK DISMAL SWAMP UKaTON. 

amidrht), aiul in LTie iiidoliiHoent sillqiios of Csikilo niid fruits 
'vvitii corky ridgoH of Diodia vhyhiinna. 

(/>) Dovolopnunil, of speclid stru(*l,uroH whicjli H<‘rv<‘ as sails: Kcpro- 
s(niij<‘d by Mio win^jfs in Salaola kali and Terotna /vrf//c«n,v, and hairs 
(pai)pnH) in lUarharis lialinnjolia an<l K\q)<iloi‘iin)i (‘(fpillijhliinn, 

(c) Tunii)lo-W(‘(‘(l strnclnro: The entire [)anicU‘hn'aks olf in'artho 
base of th(‘ eulnis in tOra<]n>s(in fwvtinacva and K. rcfrarla, and rolls 
over the ground, its progress being facilitated by 1ih(‘ horizontally 
spreading branches, which acd. as sails, thus iiehaving like the jiro- 
longation of the rhaehidos in Spin!fox.’ The breaking off of Iho 
panicle is expedited by the slenderness of th(‘ lowest intcruodes of 
the culm. 

(2) Adaptations to transiiortatious by animals. 

(rf) Edible character of fruit: Species with fleshy fruits are rather 
numerous on the dunes, although Flujmlis vL^mm is the only strictly 
maritime species thus characterized. Others are Diotipuros inrrjin- 
iana, Prumm serutina, P. anyustifolia, ciineifoliuH, R. vilkmufi 

[ranadenfiifi), Lirtiioera sempervirens, Vitis rotmidifoli((^ and T. 

Vltliii. 

(b) Apparatus for attachment to the hair of animals, as in the 
burs of Xanihkim sp. and of Cenchrm tribidoidefi tnavroctphalua. 

GENERAL ASPECTS OP THE STRAND VEGETATION. 

The general facies of the strand vegetation is somber and monoto¬ 
nous. Bright hues, whether of the vegetative or the floral organs 
of plants, are comparatively infrequent and contribute but slightly to 
the general effect. This prevailing lack of vivid color is due partly to 
the sparsoness of the plant covering, which leaves the exposed soil as 
one of the chief color elements in the landscape, and partly to the 
various protective aiTaugmonts already detailed, which more or less 
conceal the green coloring matter. Iva iinbricata is almost tlie only 
brightngroeii plant of the open dunes. On the othm* hand, Myrica 
(resinous) has a hrown-green color, Oenot.hcra (villous) is almost 
white, Iludsonia (tomeiitous) is gray, Ammophila (thick cuticle) is sil¬ 
very green, Panicum amanim (glaucous) is blue green, and (lakile 
(succulent) is yellowish. Myrica gives the prevailing color to the 
middle dune area. Gaily tinted flowers are those of Lonia^ra aeni' 
pervirens and Tecoma mdicans (red), Linaria canadensis (blue), and 
Oenothera humifusa, Iludsonia tomentosa, and Gelsemium; the last 
three, being yellow, are less conspicuous amid the sands. Owing to 
the paucity of individuals, however, even the brilliantly colored flow¬ 
ers add little brightness to the aspect of this formation. 

Poverty of species, as well as of individuals, characterizes the strand 
vegetation of this as of other regions. Only about 60 species, bolong- 

> See Goebel, Pflanzenbiolog. Sohildertmgen, Tbeil 1, pp. 135 to 138 (1889); Sohim- 
per, Indo-iaalayisohe Strand-flora, p. 81, 
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iug tio 40 goiioTJi and 3fi rainilios, ar(‘ pi'oporly strand plants in the 
Dismal Swamp country. Of tlio total nuiulxn-, no loss than 12 are 
Gramiiu'ao. M,oss('s and saimopliytiW*, iloshy fungi are either wanting 
or ar(‘ pr(‘S(‘nt in such small numbers as to i)lay an insignificant part, 
in t lie associations. Som(‘ lichens ocmir upon lrc(‘s and shrubs, but 
do not, as in parts of northcrii Kurope, cover the ground on tin* tixod 
inner duiu's. Parasit(‘s, ('piphyles, and sa])rophytos are biological 
forms whi(*h arc not. ro])i‘csLMit(‘d by the higher plants of the true strand 
formation ((dthcr mai*sh or sand strand). Their absence could almost 
b(* pi*edi('atod from a knowledge of the life conditions. 

A few introduced weeds, such as Oaprinhi {C}jnocl(»i) daciylon, 
Bunif'U' nrf'l()fi(B<L, and ^S()l(lnln}^ nitjrtim, invade the Sand-Straiul for¬ 
mation, but in numbers so small as to be unimportant,, broadly 
sp(*aking, t,h(‘ tlora of the sl,rand is an indigenous om*, and a majority 
of its species arc endemic to Atlantic North America. 

NONHTGROPHILE INLAND FORMATIONS. 

The nonliygroi)hil<‘ iidaiid formations occupy that groat body of 
laud in tho Dismal Swamp region which is neither wooded swamp, 
river marsh, salt marsh, nor sand strand. major jiart of it lies 

north, <‘ast, and sou(,h<‘astof the Dismal Swamp firopor. A small por¬ 
tion of tho country w(‘st and northwest of the morass (near Suffolk) 
was visit^Hl in the course of this survey and is hero iiiGludcd; hut the 
Nansonioiid osearpmeut is to ho understood as fixing the western limit 
of tho Dismal Swamp rt‘gion, and the higher land west of it is not 
treated in this report. Kastward and northeastward the wooded 
plain extends to tho strand and .salt-marsh areas bordering the Ches¬ 
apeake and i.he Atlantic. Soutli of tho swamp, along Albemarle 
Sound, the saim^ group of formations oc<}nrR, hut was explored only 
near Kd(*nt<m, N. C. Niiwboru, on tho Neuso River, in North Caro¬ 
lina, whi<'h wjis (.wi<«' visited, is considerably .south of the Dismal 
Swamp region, hut supi)lemeul.al data obtained there are intercalated 
JUS being usi'ful foj* coiupariscm. The a(|uatic and palustrine vogobi- 
tion of small inarslu^s, ponds, and streams, intimately connoctetl toiK)- 
grapliieally wil.h tlio wooded plain, iwe tr{‘atod, fori,he sake of <‘eolog- 
ical eontinuity, under tJie heading of “Low Marsh formation.”* 

The whohi area thus deflno<l was jmobably in its natural eondition 
covered with forest growth, but vorj*' much of It—move than one-half— 
has been divested of its original jdant covering, and is now cultivated 
or in various stages of return to the forested (‘ouditlon. Cultivated 
fields, abandoned liohls, rojulsidos, and waste ground have oach their 
more or loss distinctive i)lant covering, and will therefore bo treated 
as soparale plant formations. 

The ohioC and almost the only factor j-egulating the ecological dis- 
tribTition of tho inland vegetation is drainage. Quality of soil, depend¬ 
ing upon whether sand, silt, or clay i»redominates, is chiefly important 

IP. 439. l 6l6W. 
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as <‘()ii<liii(ms. (Jlicnucal (lilT(Mvii(*(‘H play lu‘r« a V(‘i*y 

siibonlinalo j)arl, and ai-o pi-aeiically linul<‘(l In ilio poshibln aeUou 
of liiiiuic aoids in lh<' morn hwanii)y hoiln. 

KOHKKT KORM VTIONS. 

MIM'D KOltliST. 

The for(‘sl. wliioli still <‘ov(‘i-h larjJCt* amis of t.bo OoaHlial plain is 
usually a mixturoof fonifio-oiiH an<l of <U*(*idu()us tripos, Whoi'c the 
ui‘i}?iuaL condilionM have not boon disturbed, the loblolly piiui {Puius 
taeda) is sl.ill the doiuiiiant speeies, as it jirobably was originally in 
almost {'Very X)art. of iiho r<‘i?iou wher<‘ this formation x)>’6vails. Not 
infrequently, esxieeially near the strand, Phiun hwda is sllll almost 
the only tr(‘e in traijts of considerable extent. <Tenerally, however, 
hardwood ,si)eei<*s are largely intermixed, es^ieoially whore the original 
growth of xhne has been cut away. In tlu^ latter case it almost invii- 
riably follows that the various deciduous trees, which often form a 
low undergrowth in the pine woods, spring up into tall trees when 
the removal of the xnnos gives them the needed space for develop¬ 
ment. On stiffer soils, especially away from the sea, hardwoods of 
several species frequently constitute the strongly predominant or, 
even in small areas, solo element of the forest growth. Generally, 
however, the mixture of deciduous and of evergreen trees (pine) is so 
intimate that it is altogmher inexpedient to attempt the delimitation 
of two distinct formations, one of evergreen, the other of deciduous 
forest, as is elsewhere often lu'acticable. The better plan will be to 
present a discussion of this forest formation as a whole, and then 
desciiptions of a series of small local ar(‘as, showing the a(‘tual asso¬ 
ciation of species in caeh case with reforeiieo to tlie s]) 0 <‘ial conditions 
of soil. The data for such <l<‘sc‘rix)tions w(‘r(' iu every cjisi' recorded 
on the spot, with notehook iu hand. 

Pinu8 f<(eda, the hard, shorUcaf, loblolly, or old-ficld pim‘, iis it is 
variously designated, is umpiestionably the sikmucs wiiicli, as a proxier 
troo,^ is most abundant in this association. Tn its present coiHlition 
this pine is most frequently a small tree, K or 10 meters high and 3 
decimeters or less iu diameter near the base (lig. 73). In this con¬ 
dition it is doubtless usually “ second growtii ” on land from which 
the original forest has been cleared. On the innermost dunes and 
immediately behind them, as we have seen, the pine is also usually a 
small tree, but here it is for the mosti part the original gi*owth that 
remains. Physical conditions are, in most cases, responsible for the 
small size of the trees in this situation, the soil being light and poor 
in plant food and the shelter from wind being slight. Farther inland, 

^ Tiae Bweet-gmu (Liquidambar) is perhaps more abtmdant, if individuals below 
tiee size (height of about 0 meters) are taken into aooonnt. 
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however, foivM<Ml jire Croquoutly mot with where the original 

growth of pni(‘ hooins not to luivc hooii dihturhed, and hero the trees 
are often of ratilun* imposing size, attaining a height of over 30 meters 
and a diainop'i*, eonsidorably above the base, of more than 6 deei- 
nictiors. As a ruh‘, liow<‘ver, tinges of tliis Hiz(‘ are seen only in lim¬ 
ited tracts, on soils <'<)m])arativ<‘l 3 ^ heavy and moist. 

TJio rcmowal of the pine ror<‘st wan Homewhal carefully studied, and 
it was foil in I that whoj'i* th(‘ growth of pine has boon removed deeid- 
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nous tr<‘<‘K usually take its [ilaee, exeejit on tlio lighteslj, most sandy 
soils. On the otluu* hand, abaudomMl holds, especially when first 
oceupi(*d by broom w‘dg(‘ (yl//r/rojJOf/a/i virtjinwini)^ are gradually col¬ 
onized by seedling piiios. Inhabitants of the region who have 
obSGi’vod the altiernation of ])in<‘ and of dociihious growth in their 
immediate neighborhood eonllnn this view. Kxeeptioiis occur, how¬ 
ever. Sometimes in open ])iue woods young growtli of the pine is 
abundant. Noti rarely two adjacent fields, once cultivated but now 
left to iiatuiu, will show, the one a growth of seedling pines, the other 
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of youiij* hardwoods, hi .sn(*h ciiMOM iii was usually iiupossihli' lo 
<lctoo(, any <*orr(‘sj)ou{liu^ <liff<‘rou<a‘ iii soil or draiiuij»(', aiuHho r<‘sult 
a])i)(‘}irod io Ix^ duci lo wliaf, for lack of a l)oil(‘r word, wo iimst ti'rni 
jiccidiuit.' 

Th(‘ cliaraci.(‘riKtii<* ]>lu(‘ of llic r<‘jjjl(ui is /^ tavdn. P. prlihudd 
{nufitt) irt nol rare, hut is coinparalividy au iiuiiniiorlauti (rco, Heldoin 
forming oviMi grovi'S. /^ paliiNlria {intslrdlia) was not obsm'vcd, 
aUhougli Up i.s known to occur sparingly in iho region. II was for¬ 
merly nioiH^ common, but has hoim so eagerly sought on ae(*oiinl of its 
valiuibh^ wood lliat to-day 
it ivS no longin’ noteworthy 
as an clouKuit of tlu‘ for(‘Ht 
formation. 

’’riu' most imxiortant d(‘cid- 
iioms-leaviHl species in this 
foi’ination is the sweet gum 
{Liqu Ulaniha r shjnirijhia), 
a handsome tree always eon- 
spieuous becauso of its star- 
sbapod loaves ami 1 he corky 
thickening of its branches 
(figs, 74, 75). A number of 
oaks are abundant and con¬ 
spicuous, notably tbo water 
oak (Querciis nigra), the 
while oak (Q. alba), the 
cow oak(Q. mirlmuxii), the 
Spanish oak {Q. digifufa), 
tho post oak {Q. minor), 
and the willow oak ( Q. 
pliellos). Less common are 
the rod oak {Q, rtihni), the 
quercitron {Q, vehdina), 
and tho laui’ol oak {Q. lau- 

wfoha). The beech 71 .—Swoot gum (Lujuulambur iiyiuctjluu) near 

americana) most abounds Norfolk, Va. 

where the subsoil ispartion- 

larly rich in clay or silt and therefore retentive of moistpure. U^ie red 
maple {Acer riibrum) is often abundant, hut docs not usually grow 
to considerable size outside the swamps. The mocker-nut hickory 
{Micoria alba) and the tulip tree {Liriodendron tvUpi/era), although 
frequent, are less abundant than the preceding species* Dogwood 
{Oornus florida), sourwood {Oxydendnm arhoremn), holly {Hex 

‘In some instances the seeding of pines in one field and not In a neighboring 
one may be accounted for by the position of the nearest pine forest and the pre¬ 
vailing direction of the winds. But many oa'jes can nob be bo explained. 
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opara), ptM-sliiiiuoii {Dio'^jujros riHjntKdid), {iiicl l)laek gum {Nyhso 
,sijh'(tlir(i) aro Hlunidfuii, l)ul/ do nol usually occur as trees of even 
medium OIIkm- .sjxmmos of more or l(‘,sh importmici' in idaees are 

t.lu‘ Idack walnut, {rfiujlanfi ni<jra), tlie jjigmit {llicoria glabra), the 
red ecMlar {Juiiiprrus virguttana), ihe tcmI mulherry (ilJToru.s ru6/‘a), 
the luudclxMM-y (^W/As arndanlalis), and the American elm {Ulmntt 
amt rirnmi). Ciiimiuapi n ( Canfanea^mm iht), sweet hay [PerseapLibeti- 



Piu. 75 —Swoot gum {Liqmdambat atyraoifim) at Wallacetou, Va. 


aens), sassafras {JdttmiJmaaasHafras), and black cherry {Prunus sero- 
titia) ai*(i commonly shrubs, and only hero and there attain the size 
of small trees, ''nie scurfy hi<ikory {Jlicmia villosa) and tlie redbud 
{Cerda ranadensia) were observed only west of the Dismal Swamp, 
and there the yellow pine {Piinis echimda) and the post oak {Quer- 
oitH minor) s<u‘in to be mon* abundant than tliey am east of the great 
morass. 

All of theso Hpeel<‘s, but <‘si)(HMally the swec't gum and the oaics, also 
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occur as inidcM’growIh In t.lic i>ln(‘ woods, witili spocios that 

arc triu' .slirubs. Wluui an opcuinj!: is alTordcd ilicm, through tlio 
removal or tliiindni»: of the pine j<rowtli by iiro or tlio ax, the hai'd 
woods ffrow up, oflen into stat,ely foiH^st tn^ss. The HW<‘ot. ^^uln 
(Li(iuidand)ar) is nol rarely .‘JO meters lii/'h and 1 to inelors in 
diametiM- n<‘ar tlu^ base. Iti ^rows to its larj^(‘s(. Hi/.<‘ on tin* moister, 
heavi<>r soils, l)uti forms an abundant tindcu’pfrowtli in lij'hter, drier 
laud. The b<‘(‘eh not rarely forms small grove's, (ixeludinj>: other trees, 
csi)eeially in low j^round. II«‘re it is frocpunitly 2.') meters hi^h and 1 
meter in diameter. The white oak, the r(‘d oak, the cow oak, and the 
willow oak are often lofty trees, with wid(‘-spreadin^ branches and 
trunks 1 meter through near the base. Tn other parts of eastern North 
America llie different oaks are usually rather constant in their liking 
for dry or for wet soils, but like most of tlie forest trees they los(' this 
selective i)Owor to a groat extent in the Austroriparian area, especially 
very near the coast. Even here, however, it may bo said, in a general 
way, that the cow oak, the water oak, the willow oak, and, in a minor 
degree, the white oak, prefer heavy soilef with a largo water content., 
while the Spanish oak, post oak, quercitron, and laurel oak are most 
at home on a drier, hetter-drained substratum of coarsei* t(‘xture. 

Mingled with the young trees, which usually foimi the major pai*t 
of the undergrowth, whether the forest is chiefly pine or chiefly hard 
wood, is a great variety of shrubs, large and small. Indeed, the 
abundance and density of the woody lower growth almost everywhere 
in the Dismal Swamp region is perhaps the most salient feature of its 
vegetation. Besides the species already mentioned as sometimes 
reaching tho size of small trees, the following are worthy of note: 

The wax myrtle, Myrira rai'oUiiensia, is abundant in pine woods 
which have a light soil, sorntMiiiiies constituting almost the solo under¬ 
growth, but usually mixed with sweet gum, dogwood, (he. I 'acciniunb 
coTyrtihosu/niy Hhua coynllinuy AmVia syinona, Oxijdpndrum nt'horeumy 
Sasmfrati nasftafmft, and Dioapuros vircjiniaiia are likewise usually 
predominant In drier, sandy soiks, while senwieo lM‘rry {AmeUtnahiar 
hokryapimti), “honeysuckle*’ {Azalea caneHoemt), “shin-leaf” {ISipx- 
plocos tinchria), and “ gallborry ” ( / le,!i ykdira) grow most abundantly 
upon a comparatively heavy moist substratum, Oallirarpa ameid- 
cana, JZanthoxylum olam-h&rcalis, and Barcharis htdXmijblia are 
important elements of the undergrowth only in tlie woods near the 
strand. The American laurel {Kalmia latifolm), storax {Styra.x 
grandifoUa), and sparkleberry ( Vacainium arhoreum) are compara¬ 
tively rare and local. The last-mentioned species was seen only west 
of Suffolk, where it reaches almost the size of a tree (5 meteis high). 
A number of species which attain their best development in the wooded 
swamps are also frequent in the lower-lying parts of the noupalus- 
trine forest. Such are Leitcotho^ racemosoj Aronia uvhidifoUa, and 
Qldhra akvifolia. 
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Mingled willi larj^cr Khi*u])8 aiv nnmcroiis uiuloi*slirubs and half 
nlinibs. Such are Vai'cinuon shnuineum^ 1"! iHtciUans, vinjatuui 
fencllnni, and (tdiilunnoriu fromiona in i.ho hijjhor, drier woods. In 
luoibt low piiH‘ woods liuhu.s lu'spidufi soinotinies carpels the ground 
with its Hl<Mid(M', trailin«, i)riekly sttuus. AniiKhuariu tecta, usually 
U lo () <l<‘ciin<‘l(M-s high, ortem Conus a eloso covering in moist ground 
in <)p<*u pine woods, excluditig other growth almost eiitii'ely. 

Ill this, as in otlun* Cormations of the Coastal plain, woody elimbors 
or lianas are almost evtu-ywhore abundant in tlio drhu* parts, forming 
dense tangles among th(‘ undergrowth. Where moisture is more abun¬ 
dant th(*ir large stems climb high on the trees, llonce most of the 
species having this life form show transitions in the inland forest from 
thidr typical habit on the dimes to that which they assuine in the 
wooded swamps. One of tlie most abundant and gimerally disti’ibated 
species is Hniihur rofundifoUa. RJtm r(i(li(‘<u)s, Vitifi rotundifolia, 
F. aestiiudis, Rarthanorissus qiuaqnefolia, Teconm rddicatia, and &el- 
semiunt iienij)er)ure))N are also very common. i?nu7fu* glauea, Id. bona- 
nojc, and Lon icem netnpenYimiH are unimpori,iuit in number of indi¬ 
viduals as compared with their iibuudanee in the maritime vegetation, 
wliilo Ithjnonia ctutcigem and Bercfuonia soandenn are in this forma¬ 
tion hardly to be I'egardod as more than waifs from the swamps. As 
illustrating the ahundauco and luxuriance of the liana form in this 
part of the Coastal Plain, it is worth mentioning that) near Edenton, 
!N. C., a large tulip tree (Liriodendron) afforded support to two speci¬ 
mens of Ikieoma (one with a stem diameter of H centimeters), three 
sp(‘ciniens of Diunimaria (one. of them 4. centimeters through), one 
specimen of Tlhun radicuns, and one of Bignoiiia, all firmly attached 
to the trunk from near the ground, while a large Snulaa' rohuidifuUa 
joiuoil forci'iH from th(‘ t.op of a ueiglihoring small tree. 

The nablti of the lianas is most various. In dry, comparatively 
open woods, wheri' piiu^ is almost the only timher, they usually trail 
upon tin* grouml (l7//.s‘ rotandifolin, F. (w.<ilivaUs, SmUajc bona-nox, 
Tecoma radiounH, (ivlnemiuni nempernirenH), or have long imder- 
ground stcuns sending up occfisional leafy and Iloweriug Imuiches 
{RhuH mdiennn). IIunsc are forma whwili the speeios usually assume 
on and near th(^ <lunes. When* the niulorgrowth is heavy tliey form 
(lonso tiHiiglcHS among the buslios (especially sjiecios of Vitis and 
Smilax.) While in lower moist ground whore the growth of shrubs 
and small trees is rating scanty, and a transition to palustrino forest 
is therefore to b(‘ recognized, the lianas assume the high-climbing 
form (notably Colseinium, Fitis spp,, idmihix roiundifolia). 

Owing to the density of the woody growth in most parts of this 
forest formation, herbaceous plants have a comparatively limited 
space Cor ilovolopmeiit. In the drier, more open pino woods, how¬ 
ever, whore woody undergrowth is sometimes sparse, the ground is 
often covered with grasses {Daniltoida aericea^ Z>. spimia^ Arislida 
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2 )tn'pn)’a}^(ru.s, l^/ipn (ircniw(<(^ Andro^Hxjon Hi)p,), willi OoiupoRitae 
{Euptilonuiu .spi)., hjlcphanlopuH nudtiius^ Holxhujo odora, hnmvtiH 
{A,sh>r) InKinifoliiis, Stnvrocarpu.s hnijnlius^ HelnudhuH afrond)pnfi, 
(Vii't/sopxix Hi)p., (‘Ic.), an<l with LogminuoHJK* (Hpccios of Moihoinla, 
Losi)C(l(‘/.a, (Itvlaolia, (.IrjMTii ('rci)hrosi}k), Stylost\iilh(‘s, lirndhuvua 
{CcnfrospnKi) Pir{jini<tn<t, clc.). Othor ])lanlH <'liai*a<*t(‘rihli<* of .such 
situutions and 1 lie u(M{>hl)oriiu; <>i)(ui spacuH art*: V(*rnal-n<)wt*rinj;Hpe- 
<i'nihflJipr(triut)i rpiioxutn, IriHvirna, Lhian'anuiadpn.'iia, VioUt^x'daia^ 
aud Card loti.s h})i'tu)sis,Hi unis, the last hoinjf onpocially froquout at. the 
edge of piuo wtjods hoi-deringf salt luaLshos; flowering in summer, 
Tragia utpus, JatropJia .Hihnidosa, Opunha opii'idiu {uitlgiiri.H), ITcliciU’ 
ihemuiu canadeuse, Linuui medhmi, L. fi(yi'idanuiu, Pohigala inenr- 
nald, ALoimrdaKoelllaiuidipa, K. hgssopifoUa, etc. Woo<ls 
with a growth of this character arc more frequent near tlu* strand 
and along the larger stroanis. 

In heavier moist soils, Atamospo {Zephyrmdhes) (tfanuispo, with its 
beautiful large llowei’s opening in the spring, is locallj'^ gregarious, 
sometimes carpeting tlu* ground with a sheet of white. Nofliuspordum 
bivalve {striatum) and Hypoxis hirsufa {erecia) are in flower at the 
same season. It is rather remarkable that llu‘S(' three species, which 
are among the most noteworthy bulb-forming plants of the Dismal 
Swamp r(‘giou, are all inhabitants of comparatively moist soil. Other 
venial flowering species of rather damp soils in or near the edges of 
woods are Mitphella repena, Asanmu oirgiiiicum, Podo^diyUum pelia- 
turn, Snnlapina ravemosa, etc. In autumn appear lEhxpiatonim codes- 
tmum, E. sptuiaerrafuni, E. serotiuum, Oentiana eUiotbii, Lobelia 
2 )uberula, Frenaidhes alba, Erechfifea htprarifolia, Panipum roatratiim, 
and P. verrucosum. 

Pt&ris aquilimi is here often very abundant in moist soils, although in 
regions where t.he surface is mow brok(‘n it ]>r(*fcrs dry slopes. Other 
ferns that arc oe<*aHKnial in woo<ls whose soil is still moislor arc speedes 
of Oflinunda, Woodwardia, etc., bnt tluvse belong properly to the 
wooded swamps. Poly si ip hum ( Dnjopieris) nprosfiphoidps is nol. infre¬ 
quent. 

Owing to the poverty in humus of the lighter, sandy soils, .sapro¬ 
phytic fungi are there scarce. In the moister forests, however, they 
are often somewhat abundant, although seemingly less so t.han in many 
other forest regions of eastern North America. Of vascular sapro¬ 
phytes Monoi/ropa uniflora was the only species noticed, although 
others probably occur. Parasitic leaf fungi are abundant., while 
vascular parasites are few. OonopJiolis americana is the most note¬ 
worthy holoparasitic phanerogam. Mosses and hopaticae, epiphytic 
and terrestrial, are by no means so abundant as in the wooded swamps. 
Except in “The Desert,” near Cape Henry, where Titiandsia ibfmeoides 
occurs on beeches, post oaks, and yellow pines, the only epiphytes 
are lichens (especially Usnea spp., on pines, etc.) and Polypodiwm 
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polypndioidefi {in(‘((}>in>i). Tlio Inst is common, however, only in the 
recoHses of tln^ Diaimil Swjimp. 

The aspect of lli<‘ iiilantl foresl, where i1 s primitive condition has 
been |)reserv(»<l, is usually (.liat of a more or less compact assemblage 
of woody plaids, forming, In tyxiical examples, a series of throe 
layers—Iho lirsl of undorshruhs, the socond of tall shrubs and young 
trees, ami 1h<‘ Ihird of fully developed tribes. Lianas may, as we have 
seen, enlm- coinously inlo any on<‘ or all of the lajuu's, according to 
conditions wlilch vary within short distances. More than three well- 
defined and ax)proxiniat<dy (‘oordinali* layiu’s are rarely to be distin¬ 
guished in the nonpahistrine forest formation; for, w^herever herba¬ 
ceous phamuHigams, or mosses, or sai»rophytic fungi are present in 
considerable numbers, the layrn* of undershrubs, and often that of 
high shrubs, is corresiiondingly r(‘duced. 

As has already boon iiointed out, conditions of soil, especially of 
soil moistur(‘, are often very different in the nonpalustrine forest, at 
points only a slight, distance apart. A few steps serve to take ns from 
a spot wIkm'o tih(‘ soil is dry, sandy, and almost, ch'void of humus to 
one whori'i it is moist, eonbiiiis a high xioreontage of silt, ami is well 
stocked with humus. Every sueli ditToreiiei' of soil is accompanied 
by a corresponding change in the character of the vegetation. But, 
owing to the wide range of adaptability to ditTerenec in soil which is 
exhibited liy most of the important woody plants of this formation, 
and the insensible gradations from the driest and lightest to the 
wettest and heaviest soils, it is not xiraeticablo to distinguish associ¬ 
ations which have a general distribution in the region, and can be 
recognized as sucli at diiToHuit points, althougli more extended study 
may reiid<M’ possible such segregation. Nevertheless, it is important 
that wo should have a more exact conception of the jiliysiognomy and 
constitution of the formation, and Cor this I’oason a number of limited 
tracts of the nonhygi-ophile forest, lying as far apart as imssible in 
space and in cliaracter, will Ik‘ <lcHcribo<l at some length. In each 
<«iso the lOemmits of th(‘ (hwrifition w<‘re jot.ted down in a notebook 
on tlie ,sj)ot, and it should thoreforo afford an acenrato picture of 
actual conditions. 

While there is much that the several (‘xamph^s liavo in <*onunou, as 
should be the case in the iiart^s of a single foiunation, there arc also 
more or 1(‘HH imx>ort}int, distinguishing charaotorh. Thus, in one spot 
Pintifi faeda is almost the only Irci^, while in another deciduous 
spocios strong]}’’ jirodominalc. Here young idaiits of Liquidambar 
form the princii)al undergrowth, there it is composed lai'goly of Myrica 
or of diffoi’enti oaks. Lianas are abundant, in one bit. of woodland, 
while quite unimportant in another. Ilorbaceous plants may find 
plenty of space for dovelopnumt in a tract of open forest, •while only 
a few motoiii distant, they are crowded out by a douse growth of under- 
shnibs. None of the following cases can be taken as a type of the 
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virjjfin forosts of Iho roj^ioii. Kv<‘rywli<*r(M*oii<lUpiou.s havt' Ix'on somo- 
wlisili al1(M*<Ml by man, (‘spooially lii ilio romoviil of moia^ or loss of the 
orij^iuiil jLCr()\\t.h of 

1. Moar thowestoru branch of the TSlizaboth IWvor. Hoil sandy, bnt with a 
stiff subsoil, oou90(iu(‘ntly almost always moist. Forost of small ]:)InoB ( L\ iartht), 
mostly 10 to l-l molors high, which are apparontly givinpf place to hard woods, 
mostly Hwoctgum (Liiiuidambnr) and oaks {liiiinviiH iiifim, V* phclIoK, 9. allm). 
Black j'um (Nymt ityloalim) is alaci abundant amonR the pines, and is sometimes 
nearly as tall. Undergrowth dense, consisting largely of small rod maple 
rultrmii), (Iriidondriitii ai'boreiim, R/nts aopallind, (htylumu'ia frondom, Ohihm 
alntfoUa, Sassafras, Aralia apinoad, and mnch Ainnidhiarid leokt. 

2. Near the Southern Branch of the Elizabeth River. Soil gi'ay, sandy, with 
about an inch of top mold, moist. Forest of small pines, chiefly C to 10 meters 
high, mtsod with Liqaidambar (the largest 32 meters high and 0 decimeters in 
diameter), Queram n igra, Q. digitata, and O.cydpiiclntvi arboreuvi. Undergrowth 
rather dense, low. chiefly RIhih copalUna, small Liqnidambar, and Ilex glabra^ 
with various other shrubs and young trees. In open spots species of Panioum, 
especially P. la.riJlormi, are very abundant. Nearer the river the soil is drier and 
sandier, and Myrlca earoUiiemiH forms the major part of the undergrowth. 

2. Near Kempsvllle, a typical inland locality east of Norfolk. Soil rather heavy 
(sand and silt), grayish In color, with about 5 centimeters of black top mold, very 
moist. Pines largely replaced by hardwoods—.Iccc I'lihvnni, Liqnidambar (the 
largest ill) meters high and 1 meter in diameter near the base), Lmodondron 
(occasionally very large), h'dgus am’m‘ana, (^vercun phclloh, (^, inicli(n(.vii, (^). alb», 
Q. velntbm, Nysm syJvatico, Carpinm earulhiiamt. Undergrowth dense, con¬ 
sisting of small individuals of the deciduous trees, together witn Oxydendrum, 
Azalea canesenis, Fynts angmtifolia, Aralia Hphumt, Xolisma ligiistriiia. etc. 
Lianas abundant and occasioii^ly climbing high —Smilax rotundifolia, Yith 
ratimdifolia, Rims vadioans, PariheiLocissua quinqacfolia, and Trcoiiia radlrann. 

4, Lynnhaven Station. Soil a rather stiff, grayish loam ivith 3 or .‘1 centimetors 
of top mold. Trees almost exclusively Pimm taeda, l.l to 30 meters high and 
standing rather closely. Undergrowth largely of Myrica rnrolinomm (averaging 
5 meters in height), with Ilex glalmi, Oornm Jlorida, Liqnidambar, QncrvHH 
phclhn, y. v^vtina, nigm, Q. alba, (,). ttihtor, Q. diyiUda, Acer rahnaii, Tk.v 
qpaca (one tree 13 meters high and Udeoimoters in diameter), Prrmt pidM’mam, 
Nysm Hylivtliva, etc. Lianas not very abumlant and chiefly low -Smilax rotuadi- 
folia, CfelHcmiuii aempenrireim. 

6. Lynnhaven Station, about ono-hidf kilometer from the preceding locality. 
Soil sandier, drier, with almost no humus. Pines low (H motors or so) and more 
scattered. Undergrowth sparser and with less variety of species- Lhiuidambar, 
Qaerme digitata, Myrica, Sassafras, HIwh eopallina, Tkamm augimtifolia, Ruhm 
vUlosiia. Ground thinly covered with grasses, umiuoca, etc., and other 

scattered herbs —Ohrysopsis graminifoUa, ITdianthus afronthens, etc. 

6. Deep Cheek, near the northeastern edge of the Dismal Swamp, Soil to a 
depth of 2 decimeters (8 inches) a moist, rich, brown loam, then stiffer, grayish, 
containing much silt. Small pines 13 to 18 meters (40 to 60 feet) high constdtuto 
hardly one-half of the forest, which includes Querevn alba (sometimes as tall as 
the pines), Liquldambar, Nysaa aylvatica,Acer ruhnim, and, less important, Fagns, 
Liriodendron, Tlex opaca, Quercics nigra, Querem mMuvuxii, and Oxydendrum. 
Among the imdergrowth, young hard wood trees with Kalmia lalifoUa and 
SymplocoB tinatoria are most abundant, while Ilex glabra, Aralia sjiiitosct, 
Amndinaria. Olethra, F(XCoiM.lw«i eorymbosnvi, HamanirliB virginiaua, lAiioothoB 
Of^UlaHa, Avidanchier botryapiuri, etc,, are common. Lianas are chiefly low, 
cHmlang over the bushes—Gelsemlum, Smilaas rotundi/olia, ViUs rotund^lia, 
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and Bignonia crticigcra. MitohoJla repem and RiOtus Jmpidiis creep over the sur¬ 
face of the ground. 

7. Near Edenton. south of the Dismal Swamp, near the edge of a tract of wood¬ 
land. Soil sandy, and comparatively dry, with but slight content of humus. 
Trees, a few small scattered pines, with Liriodendrou, Quoriis (h'gitata, and a low, 
open shrubhy growth of Diospsrros, fifniH (‘opuUinu, Lhiuidambar, Oxydendrum, 
^ {j'alia ttjv , Gelsemium, ol c. Tlorhaceous gi-owth abundant, ol grasses (chiefly 
Andropogou m>i>anuti)\ Oomiiositae iKupatimum spp., JUlephantopKti imdatua, 
Chrynopsis gmuunifolin, oto.); and, pjvrticularly conspicuous, various Legumi- 
jioa&e (Cntccit npicata, Bradburya, Bfylosiuitheft biflora. Chamaecrista nictitavs, 
Ottlacfiavnlnhilut, species of Meibomia and of Lespedeza, Crotalariu pnrshii, etc. 

8. Near Suffolk, west of the Dismal Swamp, top of a bluff about fl meters (UO 
feet) high, on Uohoons Creek, Toj) soil to a depth of 13 centimeters (6 inches), a 
sandy, grayish-brown loam. Subsoil, for 7^ decimeters (30 inches), a fluffy, yel¬ 
lowish, sandy loam. Woodland open, the trees mostly 0 to 13 meters (30 to 50 
feet) high, but some of the pines and white oaks attaining a height of 18 to 20 
meters (00 to 70 feet). About half of the trees aro Phnin iat’da, the rest Qaermts 
minor, giving place some little distance back from the stream to 4 ). al/w, with 
Q. velvtinn, Q. hinri/olia, Q. nigra, Jtinipernu rirgi/iiana, CorniiKflorirla, Castanea 
pnmiia (9 meters, 30 feet, high), Saanafran (about 0 meters, 20 feet, high), Thte- 
eimuin arborrnrn (about “li meters, 13 feet, high). Syntplocos tinctoria (one speci¬ 
men, meters, 15 feet, high), llicoria mlloaa, Fagiis nmericana. All these plants 
are treelike in habit. Woody undergrowth is scanty, and in places the ground is 
quite bare between the trees. Hmall patches of Opuntia npniUia {vidgaris) and 
scattered plants of ,/afropha stimtiloaa, StyloaaniJies riparia, Rnellia ciliosa, 
Aaarnm virginieim, AriatolocMa seipontaria, etc., also occur. Altogether the 
association is mnoh liko that upon the wooded bluffs along Lynnhaven Bay. 

PINK BAnilffiNB. 

’’IliiR fornuitioii, ho (duiraotorlHtic of the Auatroriparian area of the 
Lower Atialral life 55ono iii North Amorii'a, is not present in its typical 
form in the roij^ion ojist, wivst, or north of the Dismal Swamp, hut is 
first cMicoiuitPiHHl alonjr All)(‘marlo Sound, 0 . g., near Edenton, N. 0. 
Thcr(i octiur op<ui ])iiio fon'sts, with comparatively little woody uudor- 
}?rowt.h,, hut with a more or 1 (‘Hs closi^ carpet of grasses and other 
horbaeoous plaiitw I'overing the ground. 

Wli<‘re the soil, always sandy and eomiuiratively jaxir in organic 
matter, is dry, graHsoH Hindi as siieeies of Andro]logon, Panicum, and 
Danthonia prevail, luinghKl witli forms belonging to iiumm’ous other 
families, particularly Legumiuosae and Oompositixe, Worthy of inon- 
tioii aro bijioro, Paoralca p&(h(nrnl(Ua, Meibomia fstricta, 

Elephanfupm nudaiu.s, Kupaforitim lineariJ'oUurn, Anter ijracilin, 
Polyyala niariana, Koellia hijHHopifolia, (hvlinla pilosa, Linam 
meclimn, et(‘. 

In somewhat moister b\it otherwise very simihir soil sedges (species 
of Rynchospora), EujxiLoTivpirotuudifolumi, Jthexia ma^iaTUi, Asoy-' 
Tumaia'nn, Barton ia virgiriiea, Spiraea iotruniiom, 11 ysanihee gratio- 
loides, Moiiniera acAirmnaia, etc., are characteristic. Tn small depres¬ 
sions, along streams, diminutive marshes are frequent, and here 
grasses give iilacc almost entirely to sedges— Uynchoitpora meapansa, 
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jB. GCYrnicuhifa, Cypenis Klrorltdris hitiilis, (Utrcx 

verrucosa, as W(‘ll a.s Junoiis sehtceus, Ihthotana rrislala, TrarJielos- 
perminu (Iijfortuc (a Uim-slt^nniuHl liana), ct<‘. Fn such s])(>1,h woody 
ulidor^rowill and liaiuis play a more iinporlianl. ])ar1 lliaii in tlu'dry 
piiio woods. 

As w(‘^?() rariihor soulh 1h(‘ lMn<‘ llarnni formaiion l)(‘<*onn‘s more 
and nioiv Uio pri'dominaid oliMnoid, in l.ho planli ooviM’iny, and 1,lu‘ nuiu- 
bor of bpiM'ios coinposinjjf it incroasos proporliionabdy. Mori^oviu*, 1h(^ 
long-loaf jiino {Finns2i(ili(s/ris) Ix'comos nior<» imporlant In llio forest 
growth. Kear Newliorn, C., for oxainiilo, 1h(» dri(‘r, niun^ open soil 
is occupied by grasses, in places by the characteristic wii’egi-a.ss {Aris- 
tida stricta) and the odil and handsome (1(tnt2)ulosus aroniaficus {Ole- 
nium aniericanuvi) as well as a variidy of other plants— Linum jiori- 
daimm, Ladwiejia virtjaia, Hypericum pilosuni,JL riryalum, Hpcciaa 
of Lospedeza and Meiboniia, Hitynchosiu fotneniosa, Indiyofcra caro- 
liaiia, Zorina Jiracfrala, Eiipfdnriuin j)inn(difiduin, E. rolundifolium, 
Lacmaria Uairis yrariiinifolia, Holidfujo ^^eliolaris, ele. 

Still greater is the diversity of spiudes in the lower, marshy plac(‘S. 

I lore a variety of st'dges, espi'eial ly Ryuchosporu spp., Ca rc.r verrucosa, 
Dichromena coluratu, and Fuirciia scpiarrosa (*onstitnto llu* ground¬ 
work, while the jiatlern is forminl of Hypericum yalioides (Flowers 
bright yellow), Folyyala lulea (orange), Aster jialudosus (blue). Tri- 
lisa pan icula la, and Ccnpluphorus Umienlosus fpm'pXo), Solidayoput- 
verulenfa mdiS. pilosa (golden yellow), Rhuia ciUosa and R. yJabella 
(rose-purple), and many others. In still wettm- S])otB th(^ suiierb 
Habenariahle^diarujlotliswiih larg<'white and H cr/«/a/a with orange- 
colored llowors are abundant, ami Rarracenia jiava is occasional. 
Here also Lycopodiufu (dopecuroides and often speidos of Sphagnum 
{8. imhricatum var., H. breviraulc) are abundant. 

The showy Flowers of a great, variety of herbac<‘ous jilants are the 
characteristic feature of the j>lm^ barrmns. Thi'y arc inmdi h‘ss con¬ 
spicuous in the mixed forosts. Om* Is espiudally impri'ssixl with the 
floral wealth of this formation in (wly autuinu, when t.he gay colors of 
many Ooinpositae ai’o everywhere a feature of the landseaiie. 

OLEAJRED-LANT) EORMATTONS—NONOlILTUBAJj. 

ABBOEEOUS ASSOCIATIONS. 

Where the original forest growth is artificially rcniovixl individual 
trees or small groves are often left standing, and, finding more 
room for lateral growth than in the crowded forest, they assume 
forms that are not commonly met with there. Such survivals of the 
forest are especially freq^ueut on roadsides and about, dwellings in the 
country. In the case of indigenous species it is, of coui*so, often diFfi- 
cult to distinguish between trees which originally belonged to the 
forest and those which have been planted by man. Therefore, all 
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native trees which <x*cupy such habitats can h(‘at be ineludod in this 
formation, unless it is clear tliat they owe their occurrence directly to 
human agency. 

'Hu? conimonost and at the saim* time the most, hanclsome shade tree 
of t.ho region is t.hc willow oak (Qtiernis pliellos), which is often planted 
about, farmhouses and along the streets of towns, but also undoubtedly 
occurs as a remnant of the aboriginal plant, covering, especially in low 
ground. This oak is frequent.ly of groat size, and, where its environ¬ 
ment pcM’inits, of b(*antifully symm(‘trical form, with wide-spreading 
braiK'hes and rouiuh'd ('rown. Other species of oak, notably the water 
oak {Q. u/f/ra), the red oak (<y. rubra), the white oak {Q. alba), and 
the q[ncrcitron {Q. velui'ina), are fretpienl. on plantations. The beech 
{Fayus ameriratia), the sweet gum {Liqiiidaiubar ntyracijiva), the 
tulip tree {Ijirmlendrou (ulipifera), and, mor(‘ ravolj^ the niockernut 
hickory {Jlirnria alba) grow to be magnificent tnms wh(‘n left stand¬ 
ing in the o])<‘n. 'I’'li<‘ sassafras (SntisafrnsftnfiKa/ms), the persimmon 

(7)io,s7>i/ro.s nirgiidaua), and th<‘ chiinpiapin {Castaura pauiila) occa¬ 
sionally attain arbojvsccnt size at roadside's, lien*, as in othei* parts 
of North America, the rod cedar {Jiiniperui^ riryiniana) seems to bo 
most at home along country roads, and is coiisequoutly a consincuous 
feature of l,h(‘ landscaiK^. 

SUIUTHHY ASSOUIATIONS—TUIOICKTS AND IIBIXJBS, 

If (‘lice rows, especially upon laud t.liat is not thoroughly cultivated, 
arc commonly o<*cupiod by a low, woody growth, consisting of such 
normally arboreal spoc.ics as the sweet gum (Liquidambar), the black 
cherry {Prunua ftvrothia), and various oaks; of shrubs, e. g., persim¬ 
mon (Diosi)yros), sjissafras, sumac {Rhuti copallhia), chicasa plum 
{Priinttfi auguslifolia), common blackberry {Riibus sp.), etc.; and of 
lianas, espimially speedes of greenbrier (Smilax), the muscadine grape 
{YitiN raluiulifn/ia), the y(dlow jossainiuo {(H el arm him arnipermrena), 
tin' tirumpet, creepc'r {Trromu railieaua), and tlio ])oisou vine {Rlma 
radintua). Wlu'n^ t.ho soil is <‘omparativ('ly rich and moist the tddtn* 
{Rambumia raiuidinaia) often piudominales, and is an (‘xe('e<lingly 
common x)lant along r<)a<lsid<‘ ditehes. The same assoeiat.ion usually 
o<'oupies the embankments of railways, (iX(*ep1. in the immediate 
vi<*init,y of towns. Homo of tihese plants, notably Sassafrtis, Diospy,- 
ros, and llhus, are abundant in old fields, and oven among standing 
crops if these are not well cultivated. 

JPninaa anijitdifolia is common in dry, Htxjrilo soil at, roadsides or in. 
clearings and o<jc«isioiially forms small dense thickets, growing to an 
average height, of 1 to H meters (4 or 6 foot), but is sometimes meters 
(12 feet) high, withat.ruuk 15 contimetoi’s (d inches) in diameter. 
The short thorny branche.s and the rather small and thickisli leaves 
give the plant a distinctly xerophytio stamp. Whei’e the Frunus 
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giws closely oilier vouctulioii is uliuost. ontiroly cveludod. 'The sand 
blackberry {Bi(hu'^ ciUK^i/olnift) ihoiicol*1h<‘ most <*lmraeteristic iilaiita 
of feimihir sitluii ions and is likewise obviously xerophyiii* in its orj^ani- 
zalion. Other woody ap(‘ci(‘S of sandy roadsid<'s are CraUwijUH uni- 
Jlom,iiml,m{h»Unut^ proslrabs Ritbufi fi'ininlis tuul (h'lsiMniinn. With 
these are usually assoeial<‘<l h<‘rl)a<*eous planls -nnidbanjo rinjin 
icuiawith its sluwy purph* flowiu’H, j^hj/nsan/lus biflora and H, riparia^ 
Galaciia rolula/in, various Ooinpositae, Moaanht panrlafa, (fipuno- 
pogon amhujuua, BeMluca orlojlora, etc. 

Alonj? roadside ditches, <‘Spocially near the s(‘a, BacrTviria hallnufolia 
(sometimes 21 metio’s, S fe<*t, high) and Rom caroliim arei eonimouly 
associated. 

iikehackous associations. 

Often entering into the alM)V(‘-<lesciMb<‘d associations of shrubby 
plants, but more freipuuitly forming inon^ or less nearly pure herba¬ 
ceous assemblages in old liolds au<l roadsidtss where woo<ly plants 
play a subordinate rdl(‘, arc various specii's, notably of Ooinpositae 
and grashOB. One of the most abundnnti of tlu'sc is t.ln* broom sedge 
{Andropogonvirginicun), which frciiueiitly forms a close coviTing in 
abandon(‘d fields. With it ar(‘ goiiei’ally mingled binall scattered 
shrubs and, notably, seedling pines (s(‘e abovi', p. 

S&necio tomentosus is, in spring, one of the most* common and showy 
plants of the region. It is particularly abuiniant in low, rather moist 
ground, in fields and on waysides. Its tufts of white lomentoiis loaves 
are hardly loss conspicuous in contrast with the Huri*ounding vegetation 
than are its golden-yellow heads. In moist sandy soil, especially near 
the sea, a characteristic specu^s iuS Carduas spmoslssimus, a vernal 
flowering thistle with low, stout stmiis and lai’ge heads of pale yellow 
flowers. Exe(‘odingly abundant at the same time of the year, but 
preferring the driest sand, is a small winter annual, Linar la ramt- 
densiH. The bright blim flowers of this plant are consijicuons, not¬ 
withstanding their small size. Another v<‘rnal flowering siiecios, 
bluets {Homtonia vourulca)^ is commonly assoeiaU‘d with the hinaria. 
Two annual grasses, Fcslura myurufi and R. oclojUmu and the small 
yellow clover, Trifoh'utn duhhim, are abundant in places. In late 
spring and early summer the sulphur-yellow heads of a oichoriaeeous 
plant, SMiaa {Fgrrlwpappus) caroliniana, ai’o locally conspicuous at 
waysides. The Japan clover {Le^edezn slnafa) is another very abun¬ 
dant plant in such places; and likewise, in early summer, Dauous 
carota and AoMUea millefolium. 

In late summer and autumn large Oompositac are the predominant 
herbs in fields and roadsides. The most characteristic and perhaps 
the most abundant herbaceous plant of the region is the hog weed or 
dog fennel (Eupedorium capdUfoUum) (fig. 70). Even in May the 
bright green, finely divided, Anthemis-like root leaves of this plant 
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are eoTiHpicuoii.s. Jiy inidMiiunu^r ihe stems are I? to (j doeimeters 
(1 or 3 fe(‘t) lui>h, waiidlike and very leafy. In early autumn the 
largo plume-likis gre(‘nisli or puri)lisli paiiieles of iiuimn-ous small 
heads ar<‘ seen evorywlK'n*, waving gra<*efiilly in tin* wind and making 
every fcniec' (‘orinn-a ])laeeof lamuty. 1''lio plant when full growihas 
stout stems d to 13 decinnders (3 to I feet) high. It is nowhere more 
alnnnlant ami showy than along the banks of the Dismal Swamp 
canal, wher(‘ it is assoeiat(‘d with vast (piantitie.s of Faniruni i)rn- 
Uferum and P. rni.s^yalli. OtluM* sx)eeies of Enpatorium with white 
flowers ai‘e abundant, notably JU. InintriJolniDi and J£. rofiindifolivni^ 
the latt(‘r preferring ratlnn* moist soil. Asters, especially ^1, ericoides, 
with nunKM’oiis small, whit (‘-rayed h(‘adK, are prominent in the land- 



Pio. tii,-r-ttui)atoriuiit utinW/olmit <m loud^iclo near Wallacjofcou, Va 

B(iapo. Uoldeil-«ods are likewise' eouspieiious, H. ('((uofhonsis being 
the (‘oiumon roadside species. Kriyrroii (’(UKuhniHiN and Ainhro.'iin 
<trtemi(tuu‘foll<i are e.\e<‘edingly abundant. A very eommon ijlant 
along diteln^s in (i<dd.s, loss rre<pienUy eov<‘ring t.he ground in low 
woods, is a tall, wandlik(^ grass, KidanfJiKa conlorliin (fig. 77), which 
in antunin is hardly infcriorto JiJupa/orlam capUJifoUum as a ehaj'acter 
plant of this formation. 

. lilear towns and along tJie inorHiraveied liighways, rud<‘ral idants, 
introduced weeds, nsually eoiuiuer t.lio indigenous growth, but this is 
not always the case. For examx>T’C, on the outskirts of oven the larger 
seaport cities waste land is froqu(mtly occupied by an association of 
Bmcharis hdimifoluii Eupatorlmn cupillifolimii and Andropogon 
vurginiGUs. 
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BOTANICAL HUBVJilY’ OF DIBMAL BWAMP BECION. 


CULTURAL KOHMATIONM. 

FIKM> CR01*s. 

All exi.olulod accomili of ilio Hj^ricuKiiinil proiliuds of ili(‘ i‘oji;ion 
would not 1)<‘ ill })ln(*(‘but will bo i)i'(‘M(Mit(‘(l iii aiioth(*i* Hootion 
of this roxiort. Vot soino (lisciissioii of tlio (Miltural fonualloiis is iioc- 
ossjiry to u ooiniilolo dcaoriptioii of tho jihint (‘ovoriiifj;. Tlu' valunblo 
bodies of cultivated Land that have boon roelaiiiiod ffoin tlio wooded 



Fia, T!,-~-Erianthu9 contortuB along a ditch near Portsmoiith, Vo. 


swamps are liichidod in this Hubdiviwion of the subject, l)e<*ause it is, 
of coui’se, impossible to reganl them as any long(M' foniiing a x>art of 
the hygrophile vegetation. 

Garden vegetables .—Tho principal field iirops of the region easii of 
the western border of the Dismal Swamp are, first and foremost, cer¬ 
tain table vegetables and fruits, which are cultivated on a largo scale, 
this being well known as one of the x>rineipal market-garden or “ truck¬ 
ing” areas along tho Atlantic coast. Of these plantis, Irish imtatoos 
hold the first place in quantity grown, with cabbages second, and 
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slrawborrlos \ hir<l. Mexli iu iiiii[)orl.auco atainl xieas, boans (string and 
llina), tomatoes, ami Hi)iiia<*h. SwtM't potatoes are nnieli cultivated, 
and HO are Icab^ asparagus, lettmio, cantaloupes, radisliew, scxuasli, and 
watornu‘lons. C<‘l<U“y is raised in small(piautity on the heavier swamp 
lands. 

These “ tru(*k ” (-rops are (diitdly grown in the light, sandy soils, near 
salt wal('i', although sonu' of them, (‘specially ])otat()(‘s and, to a loss 
ext(‘nl, strawl)(‘i‘ri<‘s, are succ(‘Hst‘ully (Uiltivated on 1/h(‘stiller, nioistor 
soils farth(‘r inland. l)ltTer<‘nt vog(‘iaides occmpy tlit‘ land and mature 
at (lilT(‘r(‘nt seasons—(>. g., Icale and spinach in winter; radish(‘s and 
asparagus in early spi'ing; p(‘as, cabbage, and i)otatoes in early sum¬ 
mer; t()ma(o(‘S and {'antaloup(‘s in midsummer; and sweet p()tato(‘sin 
early fall. Fr(‘(pi(‘nl.ly two vog(‘tabl(\s are cultivat(‘d togeth(*r in the 
same li(dd, or <‘V('n in th(‘ samei rows—e. g., cabbage and strawbeiTios. 
Often second eroi)s of some (T the (‘arl3M’^(‘getabl<*s are matuivd in 
autumn, notably'jx'as and ]»olatoos. After tlu‘ nmioval of the earlier 
truck crops, indiaii corn is fnniuentil^’^ ])lanted on the land, although 
this (*(‘r(‘al do<‘S not succ(3(‘(l as W(3ll on tlni light (‘oastwise soils as on 
the heavi(‘r swamp soils inland. Tn the southern part of t.he region 
cotton is som(‘tim<3S plnnb'd afbu* the maturing of (‘arl^' truck crox^s. 
Frecpiently the land is allowed to luudle diirhig a groat i)art of the 
Huninu'r, wh(‘ii it becotiu'S ()Coux)ied hy a hoav^" spontaneous growth 
of grass(*s, notnbly crab grass {Pnniciiin nanguiiKiIe), the principal 
micultiv'ated forages i)lauti of the country. 

Tho asiKsdof land thus occux)icd b,v exb'usive holds of garden vogo- 
tahlos is stiriklngto th(3 uiuu'cust'OnuKl <‘yo. Esi)ecially noteworthy in 
this r<‘sx)(3ct. are lields of strawlxMTies, aHi)aragus, and kale. 

Cennils. —The priimiiral c(‘real of the ivgion is indian com, which is 
inucli eult i vated as a R(‘('Oiid crox> nixni land ■which was occupmd earlier 
in tho H(*iisoii hy garden vogelaldes; but il« is grown to best advantage 
n])on th(‘ soils, rich in organic. matt(‘r, whic.h have b(‘ou roehiiinod from 
th(‘ Dismal Swamx). Ibu’e corn often grows b) a height of meters 
(12 f(‘(3t) without lh(‘ us(3 of fertilizcu’s, and yi(‘l(ls 15 to UO hoc-toliters 
(40 to HO bush(‘ls) of grain per }K*r(3. Th(3 olT(3cliiv(3n(‘Ss of this eroj) tis 
an elo3»n‘iil. of the landscapi* iumsIk no comui(3nt. 

Oal-s an* fr<‘(pi(»nt l.y grown, es{M*c,iany in upland soils, at some dis- 
t-am*.!* from the coast, but n(3ver in gr(3at (piautity. Small holds of rye 
and l)arl<‘y are occasionally M(‘en. Kice, tilie nxdand varU'ty, is culti¬ 
vated to a couHid(3rable (3xtont iu the Alboiuarlo Sound region of 
North (Carolina. Wheat- has Ixicn suc-eessfully grown, osiwoially upon 
the swam]) soils, hut is no longer an important factor in tho agricultural 
resources of the region. 

Gotinn. —(^otton is not (jultivatod to an imxiortant extent in Virginia, 
but is a staph* ci’oi) in (3astoru North Darolina. Around Edentou it is 
grown largelj'’ ui)on warm, loamy nidand soils. Near Newborn it- 
is f ro(xu(3ntly sown upon land which hail produced crops of vegetables 
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earliol* ill Uk' Hi'aHoii. fir woiiUl he (jinie .siiperniioiis to ile.seribe the 
aiiix'araiK'e of n(‘l(lK of lliis beaiiiifiil plant, or to <'\])atiale upon iUs 
proiiiiiM‘iic(‘ as a featiiri' of tli(‘ jilniit <*overiiip;. 

J^'oiwjf plants, —lMniotli> {Phlrnni jirafrnsr) is cultivated with cou- 
sid(‘rabl<‘ success, but no! loanyj?reat ovtiuit, on land cloarcsl from 
th<‘ Dismal Swamp, (bamsoii <*lover (7V/7’o//u/a iiirariuduni) ixvowh 
well 111)011 lii{i:lier, lighter soil. The forafi:<‘ jxtr r.trrlhnra of the 
ri'giou is th(‘ cowpiui ( llpiiti aiiljamj), wliich is planksl (>ith(‘r aloiu' or 
with imliaii corn, ami nsiially afhu’ soim* truck crop has lamii gath¬ 
ered. Fields of (lernian millet {Chaalnchloa ilalira) ar<‘ frecpumt. 
Oroharil grass {Dactytis ylontorafa) is oi'caslonally planted, and rod 
clover {Trifoliam pralrasp) inak(‘H ("cccllmit growth, (‘Siiecially on 
the heavim* inland soils. Such grass(‘s as iieriumial rye grass ( Ijolimn 
pprenne),, orchard grass (Dactytis), bine grass ( P{>a 'pr'alpusis), nuaidow 
fescu(‘ {Fpsfiira ela/ior), velvet grass {1 loir as Inna fas), and legiini<‘H, 
e. g., vetches ( llria salina, P. (oajastifoidf)^ clovers {TrifoUaai rpppaa^ 
T. pratpusp),, ami th<‘ black ni<‘di<‘k {Mnlirayo lapuliaa), grow luxu¬ 
riantly at the (slges of romlsiile ditidies, esiiecially along th(‘ shell 
roads, whore lime is abundant in th(‘ soil. 

Olliprjiphl props. —Peanuts ar(‘ not a staph* I'rop in the r<‘gion north 
and east of the Dismal Swamp. West of tin* swamp, Iiow(‘ver, this is 
one of the most iinportnnt. agricultural prodinds. About Kdenton, 
N. 0., the peanut is, next to cotton, the iirinoipal crop, being gmwTi 
usually upon th<' same ty])(* of warm, light., loamy soil which is pre¬ 
ferred for the (uiitivat.ion of cott.on. 

Toliaer'o is occasionally sown in small patches by tin* nogro(‘s, and 
is said to grow well upon light soils suitable to truck. South of the 
Dismal Swamp r(‘giou, near KewlMmi, N. C., it is a mon* impori.aut 
crop, wrapper leaf Ixdng (he usual type there eultivabal. 

Sorghum is grown here and thi're near Norfolk, usually in small 
(quantity on farms, for home eonsnmptioii. 

CmmVATKU TUWViH. 

FruiUrpps, —Few orchard fruiUs are well adapl(‘(l to conditions in 
this region. Apph's are fre(pient, and a varhdy of summer apple 
does very well on tlu' lieavier soils. Peaches, ehm'nes, and ])eaT*s are 
occasionally planted, hiiti rarely in large minilxu’s. The tig is a favor¬ 
ite for planting about dwellings, and grows thriftily. 

SItacle and ormtiapntal Ireps, —In addition to the indigenous trees 
already described, which occur at roadsides and about dweHings iu 
the country, having survived the destrnetdon of t.lio forest, tluu‘e are 
a number of species, souie native, others iiit.roduced, which have 
evidently been conveyed by artificial means t^) the stations which 
they now occupy. 

At Fortress Monroe, in the city of Norfolk, ami elsewhere, live oaks 
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aro sonK'limos plantc'd, and ailiam a {^ood hizo, wh'udi isn(iv<M* tin* case 
ill tludr nniural habitat in l.liis region (the strand). ^Fho buttonwood 
{Platauufi orndcnidliH) is <)<*casionally planted about country farm¬ 
houses. The silver poplar (Pop?//ff.s‘ (ilha)^ and the paper mulberry 
{r> mnHHOuefUi juipuri/rra) are favorite introiliu'od shade trees, and 
ai‘(‘ both pr(‘tty well naturalized. The osag<i orange {Toxifloji pomi- 
f('ruiu) is sometimes S(‘t out for hedges, atiaining a height of 40 feet 
and a dianu'U'r lU'ar the bas<‘ of the stem of 10 iiu'hes. In gardens in 
the towns ibe era])e myrile {Ijayerfifroeniia indica) is abundantly 
planted, and grows to be an exceedingly ornamental small ti’eo. The 
fig {Ficus curicu) usually ae(‘onipanieR it. Less common in this lati¬ 
tude is th(‘ (Ihinaberry {Mclia azcdarucli). AJhiszia jalihrissht, like¬ 
wise a small tree, was not seen north of Ldenton, but is there com¬ 
monly natnraliz<‘d lu'ar t.h<‘ town. 


WEKI>K. 


4110 assoiuat ions of largdy indigenous sxx^eios already described, 
which tak(‘ posst'ssion of abandoned fields and country roadsides are 
not to b<‘ (*onfus(Ml with the weed formation proper, which consists 
largely of sp<‘(‘ies which Jiave immigrated from other regions, especi¬ 
ally from the Old World. This formation occupies cultivated land, 
especially muir t.lie towns, waysides along the principal lines of travel, 
and vacant lots, whaives, etc., in the cities and villages, as woU as 
barnyards and inclosures generally in the country. An enumeration 
of all t.lu' w(‘o<Ih of th(‘ region would be out of place here; only the 
more conspicuous speclGs will bo mentioned in the following discussion. 

Of cultimled land .—Ohickweod or wintKWgreen {AlshiP media) is 
oiK* of the mostiabuiidautof weeds in truck land about Norfolk, being 
eHj)(«Mally t.r<uihlesome in vstrawherry fields during the cooler part of 
tlu‘ y<‘Jii’. »S(piirr(‘l tail (//orf/cumpms'/Y/#////) is a very common vernal 
we(‘(l in lb(^ ihdds of gar<lou AU'getables, as aro Coronopns didymns 
and hIku']) sornd {Huinc.v (trefosrila), the last being omii of the most 
charticbM'isth' w(‘<‘(ls of the st.rawlMMTy Ihdds. Sp(‘cieH of dock (Rnmex 
crittjnis, R, ohfnsifolius)^ wihl rmlish {Raplianns rn'pfianistruni) aivl 
the mouse-ear chick w('(m1 {Ocrnsfiiiin I'isaosmn) are likewise note¬ 
worthy among weeds, especially in spring. The broom rape {Oro- 
Inmchc minor) is oxcwdiiigly common among red clover in the country 
about. Norfolk and Portsmouth, and is also i)arasltic upon the roots of 
other plajits, notably the vetch (F/c/a s<tUro). It is conspicuous In 
olovor fields and on roadsides toward the b<‘ginning of summer. 

From midsummei* to early autumn a difforenti group of weeds 
appears. Oomposilae such as the cocklebur ((‘Specially Xcinthium 
sfrutiKirium)^ ragwe<‘d {Ambrosia arlfniisiacfolia)^ horsoweed {LepU- 
Um (tana den so), and dog feuntd {HJupalorhm cnpUUfolmm) are promi¬ 
nent.. Ill the black ((orn lands along the eastern border of the Dismal 
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Swami), <*oc‘klobur {Xanlhiniii sfriini(triinn), m<)niiui>-ii;I()ry {Tpomoea 
purpurea), and Hula spinona tlu‘ most abundant wo<‘(1h. Near 
Nowborii tho small crow-fool i*viiton(l>arfi/la<‘leuiiim aeyijpliaruiu) and 
KcJiph alha infosl (‘oiiifiolds. Nut s^rasH {C^nperus ruluiuhis) with 
tubor-lMmrin^>; nn<l<‘i*f>roun(l shoots is oHjxs'ially fn^ciiumt in ^>aT<l<‘nH, 
wh(M‘<‘ it is b('('ominj» v<'r.y I roubJoHonu*. N(iai* N<‘wb<‘rn it is consid- 
(M‘(mI th(‘ worst w<‘(‘d of I ho <‘onn1 rysid<‘. IJcMmiiida fjfrass {(^aprioht 
dnchjloii) M \ev} common, ami is in places a ureal, mlisanc<^ in <Milti- 
vatod land. 

Of UHti/iudes .— In the sprinjj:Ht|uirr<‘l-tail j>rass (Z/o/v/c/n// punilhnit) 
occupies alnioat (‘vory roadside, csj>(‘cially lUNbr t.lu* lai'ser l.owns. IMic 
buttercup {Bmuniruluft hulhofins) covers pastures and waysid(‘s with 
a sheet of g'oldeii y(dlov'. r*<‘p|)(*rj^rasH {Lepidiutu lu'iyinirtuu) is a 
common weed. IMu'ccjinmon j»ard<‘nhon(‘ysu(dd<‘ {Lonicey'a japonira) 
is abundantly naturalized at roadsides, (lov\(M‘in{i; imofuscdy in May 
and Pdling th<‘ air with its fragrance'. V(‘t.ches (17che Hatira, I". 
arujusfifolia, T. hirNulu) are important. (‘U'lm'nts of this ])art. of the 
plant cov<‘ring. A do(‘k (/»b//nc.r conr//omcra/n.s‘) is common in renul- 
sido difolu'S. 'Ihu* wild onion {yilhmu niueale), edusss (I>rouiu,s- ,sr(‘(di- 
nua), and corn cockles {Ayrmi^mma (jifhayo) are' partiendarly con¬ 
spicuous weeds t.oward the end of spring. 

In early summer Idu' wild carrot {Daueius raro/a) is in most plac(‘S 
the predominant roadside weed. RoiiTid-l<niv(‘d mint {Meidha rofund¬ 
ifolia) and fennel {Foenieuluni foetneulutn) aro locally abundant in 
midsummer. The liorse indtle {idolanwm carolinense) and ])lant.ainH 
{Plaidago ruyelii and P. lanceolata) aro very common. Towards 
autumn native ai)ecios gain t.he iippei* hand at most waysides; <log 
fennel {HJupaioriuru rap{Uifolium),h<)v»omHA [Krigeron ranytdeuNitt), 
ragweed {A'nihrosia or/m ismc/o7nr), knot. we(‘d {Polygonum pcnuMijl- 
vanienm), and sprouting crabgrass {I^anicuu) proliferum) are most 
abundant; but such introdu<‘ed Hi)eci<*s as Si)aniHh lUMidles {liidcnft 
hipinnata),Wimjimcd{(Jheno2)odnim «/<///c/m//<//rwm),barn-yardgriiss 
{Puniewrn rru»g<dli), au<l yard grass {fiJleumnc imlivu) ar<‘ also com¬ 
mon. Bermuda gi’ass {(Japriolu da{iylon)m very common on country 
waysides, as well as along the streets and in tlu-i lawns of towns. 

Buderal pUadn. —These occupy waste ground in towns and about 
wharves, and the inclosuros of country (Iwellings, Of <*<)urse uosharj) 
line divides this from the two preceding categories of W(j(‘<ls. ,fim- 
son weed {Datura latvla) is common, especially in haruyards and 
similar places. Haghm decimhens often grows between tlie bri(*kH of 
city sidewalks. Lamb’s (inarters [Chenojtodimn album), worinseod 
{C. anthdminticimi), and pigweed {Aumranthus rairoflexuH and A, 
spino.'ius), as well as other unsightly plants, occupy vacant lots. 
“Vervain {Verherta ofUdnaliR), Lyoopiat europaeus, and low mallow 
{Malva rotundifolia) occur about wharves. In Newborn Drigeroti 
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linearifolim find l.lic ethsmopoUlfm Iropiciil snud, ja^i-fi&s {Spornbohis 
itidiciis) fii*o eonunoii strcf't wc^edH. 

ADAPTATIOIT TO EITVIB-ONMEITT IIT THE NONHYGBOPHILE 
INLAND VEGETATION—LITE POEMS. 

In (‘fiH(‘ of 1]i<‘ linnn) of l‘oi‘ina1.ions just (l(‘s<jj‘il)c<l litllo nood l)e 
Hiiid in i’<'j>fii*d lo fid5i[>1 ions lo Iho <‘nviroinn('ni. Wt‘sin'I km'o (dealing 
Avilili wlifili is, ill SI <*(*r1siin sc'use, luudnil ground, lying iKdwoen two 
difforont iiyjx'S of ronnsdioii wliiidi havi' t*\tvonn' life' (‘onditions, the 
Mfind Slrsind on llu' oiu' lisuid and llio Hygroidiih' Forest on tiie other. 
Whori'II k'I rsinsitioii is towsird (he Sand Strsind th<‘ vegetation pos- 
Hi'HMOH eharti<'((‘risti(*s wliiidi luive already Ix'c'n di'lsiiled nndin* thfit 
hi'siding. On (In' oihei' hand, wlier<‘ eondilions approaeli those pro- 
AOiiling in 1h<* llygrophiU' Fon'st (lu‘ plaiil covering Ix'eonies corre- 
spondingl.t nnxlilii'd, sind (In' nnxlincfi(ions can Ix' most convoniontly 
disciiKHcd in (*onn<‘c(ion wi(h (hsit (‘orniation. (h'ln'rsilly speahing, 
in the Wo<xl(‘d IMsiin <'ondi(ions of soil and (lrainslg<^ vary gri'atly 
within siK'h nsiriow liiniis, sitnl mosl of tin* clmraeti'riMl ic spi'cies show 
theinselvi's lo Ix' so liltl<' choici' in r(‘gard lohahitsil, Unit anysilteinpt 
to discuHs ('phaninmii' nnxlineations in tlu' vegs'lsition as a Avholo 
would !)(' sdtogoiln'r iiiiprolilfihle, even wi're it jmie(ieable. Very 
limih'dHH'fiscould Ix' (akt'ii up in detsiil with ii riill (h'scrijftionin oaeli 
ease of tin' physi(*al I'oiidilions of the (‘iivirouimnit and the structure 
of the organisins fonning tilie plant covering. Or, on the other hand, 
cortnin speidi'sof ix'euliar interest possessing well-marked ephannonic 
ehsirsicters, ('. g., Houorio tomenfosnia ,. [unfruni dauft, eonldhe described 
at Icngih. lint in'ither mode of tri'atnient would give a satisfactory 
idea of tlu^ (*eology of tlie I'ornisit ion us a whole. It is more (‘xpedient 
to eniplnisi/e tlx'i hetp<*rogeuei1y of tin' formations of tho Wooded Plain 
and lo point out that tin' eharsieteristies of the more xerophilous i)or- 
tions sir<' simihir lo thosi' silresidy disensseil under tin' In'ading of 
“Sand Strsiml,” while IjIu' moisii, low-lying sin'sis exhiliit the fi'iit-uros 
which distinguish tin' foresh'd swamps, lo Ix' (h'serilx'il hder on. It 
may he said, in Ji hroail wjiy, that Ihe general aspi'ct of tin' vegetation 
indlcah'S <*.\posnre (o a <‘onsid<‘ral)h‘ degree of heati find light. These 
intlnenees an* hii'gely eounteraeted, howi'ver, hy tlx' pivsonce of 
almiidfint moisture in Ihe fiir and soil, the al)Hor])tion of water by 
tho rixits of iflaiits being unhindered hy tlie pri'senee of any consid¬ 
erable ijufintiity of sodium chloride, tis in tilui niaritinn' formations, or 
by that povei'ty of the soil in oxygon which distinguishes the swami)s. 

The nonpfilnstrirn^ forest, as well as the drier portions of tho wooded 
Bwamfls, ar<' exi)osed lo forest, fires, whiith ot'cur at frequent inter¬ 
vals, (vspoclfilly in tlie aut.nnin, and ofti'n swoop ovt'r (‘onsidorable 
ai*eas. Ilowi'ver, the absiuice of amarkc'd period of drought prevents 
this being an imiKwtani. factor in the life of plants, as is tho case in 
othor rogi(»ns. No nuKUIh'fit.ioTis of l.lu' plants that could Iw attributed 
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to liiv w(‘ro ()l)w‘n'<‘(l in lh(‘ Disnuil Swamp Fon^sl, fims are 

]ior(‘ bom<‘1iimc‘sa(vi(l<m1al, but aivnfVn puri)OH(‘ly stariod in oixlor to 
prodiieo in the I'ollowin}? spring a morn o\ionsiv(‘ (U'volopnmnt of 
young shoots of tlK*^ cane (Arnndinaria), wlii(di ar<‘ oagorly grjiziod 
by cattlG. Tho leudonoy of thoso tiros is to d<‘stroy tlui old(M‘ tiinb(*r 
(oKpooially th(‘ ])in('s), and tlnM’oby etTool a mor<‘vigorous shrubby 
growth. Certain herl)aooous plants, notably tho tirc'wood {liJirrhfUes 
lu'er<((‘if<>ha) and otlun* Comi)Ositae, mnlti])ly rapidly upon land that 
has been ravaged by fins 


OLASSTFfOATrON OF LIANAS. 


As nearly all the lianas, or climbinti: plants, both .rerophilons and hygrophilons, 
which occur in the Dismal Bwainp region are represented in the mixed forest 
formation of the Wooded Plain, there can be no better place than this for an 
enumeration of the species that pobsoss this life form, so conspicuous and impor¬ 
tant in the i*egion. The lianas may bo cla»saified- ac'cording to their mode of 
climbing, as follows: ’ 

1. Clambering without development of local sensitivenoss and not twining 
(Kletterpflanzen); in our two xilants by means of hooked prickles: 

* Polygonum unfoUvni. ' P. mxgiilatmn. 

3, Climbing by negatively heliotropic aerial roots; 


DemmaHa hai'bam. 

Khun radicatis, 

3. Twining; 

*Dioacomi tnllosa. 

*Olitoria mariatia. 

*Bradhurya (Centrosejiia) virginiana. 

* Oalactia vohtbilia. 

*Falcalu coviiona {Avuthicm'pdfa mo¬ 
no ica). 

*Apiott apioa {tuherana). 

* Rhynchoaiu fomentom, 

4. OUiubing by tendrils, consisting of: 

(M) Modified lea VPS— 

Smllaa' spp.' (metamorphosed siipnles). 
OlenLaiis criftpa (metamoriihosed peti¬ 
oles). 

(h) Modified shoots— 

Vitia spp, 

Partlienodisfnis (,Ampdupniit) qiiimpte- 
folia.'' 


Tet'onm mdioonH. 


*Stro2ihoHiyhH helvoln. 

Bercheuiia avatuiena {voliibilia). 
Oelaenihtm acfiiperiu'ivna. 

* Vincxdo.cicim (Ooi/olobiia) carolincn- 
aia. 

Louicora aempernit'em. 

* WiUnghhaejia {Mikxxnia) amnde/ut. 


Iligwniia erwigeva (motamorphosed 
luafiotH, ending in adhesive thicken¬ 
ings). 

*Meluth)ia pendula. 

AmxiPlopaia avhomt {Plaaiia atana). 


* Warming (Lagoa Santa, SJiO to 363 and 468 to 460) describes the devastating fires 
to which the vegetation of the Brazilian ‘ ‘ Campos ” is exposed, and mentions certein 
important changes in the plant life of that region which he believes to have been 
brought about through the long-continued operation of this factor. 

®The classification is that of Schenck, Beitrftge zur Biologie und Anatomie der 
Lianen, I Theil, Biologie pp. 3 to 8, (1892). 

*The names of herbaceous species are marked with an asterisk. 

< Also mostly provided with hooked prickles. 

♦Tendrils entog in adhesive disks. 
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PBESH WATER FORMATION’S, 
hv(}i«)i*h:tlk h'okekt. 

By far tlio j?r<‘Hl(‘i‘ part of Iho IIyj?ro])hilo Porost of tlie region is 
(‘lubriiwKl within the liniitKoC the (Treat Dismal Swamp proper. That 
(‘\i(MiHiv<‘ morass has alr(‘a<ly been (h^scribed, as to its physical ehar- 
{w.'t(4risties, in lh(i suixlivision on geography and physiography, and 
th(^ dosCM'iption need not be repeated in this jdaee. As was there 
namtioiK'd, certain smallei’ tmtlying tracts of swampy forest border 
the sluggish rivts’s Avlii('h for the mot.t part arise in the Ureat Dismal 
itself. Th<'r<' are also similar aro^is, of various size, scatterod through 
parts of the i'<‘gi()n st,ill mor(^ remote from the primdpal swamp, noto- 
woi'thy being a consid<‘rable portion of “Th(‘ Desert” at Cape Henry. 
Tlu‘ vegetation of these outlying swamps is V(n*y similar to that of 
the Ureat Dismal, and does not require to be separately treated. 

Two priiuMpal rormations are to be disthigiiislKsl in the ITygrophile 
Fewest: (1) 'Plie Black (tuih or Dark swamp, covered with heavy 
deciduous forest,; and (ii) the Light, Open, or Juniper swamp, origi¬ 
nally in gr(‘at. part <‘ov(‘red with an evergmm forest of white c(‘dar 
or “,jiinii)er” {Clia'macri/pari.H Hnjoidefi), hut now, in many places 
almost (l<‘stituto of trees and bearing a growth of shrubs, of cane 
{ArimdiiKirid niarr().sjK^rnia), and of ferns and peat moss. The firet 
is in gr<‘at part, a virgin formation; tho second, whil(‘ composed entii'ely 
of iiidig(mouH spe(*i(iH, owes its present condition largely to the work 
of man. Otlnn* assoeiations, belonging to the fn^sh-w'ater marah and 
th(‘ a<puit,ic format ions, ar<‘ subordinate elements in tho plant, cover¬ 
ing of th(‘ swamps. They will ]><» described under the formations to 
which t,h(»y (‘cologically belong. 

HSACK OUM. SWAMP. 

This, t,h(‘ hx'al name of the lu'avy deeiduous fort^st, indicat(‘R the 
pi*ed()miuanc(‘ of t,h(‘ black gum {Nyumi hijloru). (Plate LXVIT.) 
The formation Is also known in the region as “ Dark swamp.” Its 
larger t,r<*(\s are sU(*U as 1 oh(‘ tlunr foliage' in tin' autumn, oven the 
prev'ailing ('onifc'r, tin' hald cypress diaUrhuni), being 

d('clduouH. Tin' only <W('rgre<*n speeic's among t>h<‘ larg<^ tre(is is 
the short,-l<‘af phu' {Pinii.s f(mfa), iim\ that is comparatively scarce 
and uiumpoi't,ant,. Much (h'ciduous forest alone occupies the low, flat 
banks of tiln' rivc'rs above mentioned, and it is likewise ('hai'acteristic- 
ally (h'veloped wll,hiii t,h(' (4roat Dismal Swamp proi)er, (‘specially in 
tho central ])ortion alnjut laike Drummond. Fine tiwts of it extend 
for 10 kilom<d(M’S or more nortliwcist of the lake, and cover large 
areas Jiear the (‘asUu'u p<u*i])hory of tho swam.]). Indeed, areas oecu- 
ph'd by this t,ype of veg(d,at,i(m intervene Ix^tweon tracts of “Light 
swamp” in almost ev(‘ry part of the (Treat Dismal, 

This is gemu'ally t-he wett,est of the palustrine forest, and in no 
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small paH of it \vjil<‘r .'} lo 10 (I to ,*} f('(‘t) or oven 

more, Htands upon tli(‘ surface orih(‘ i*i‘ouii(l duriufj: a ^j;r<‘at ])ari of 
the year. At all scnisons the soil is muirly or <iui1(^ saturat.od. Hero 
orj^miiic maUior acrumulates uixui the surfnc(‘ in CM>oi‘moiis <iuautitiGs, 
and \v<‘ liavo, as Ij 0 .s<iu(‘r<‘ux pointed out, a livin^j: exam])le of that 
proo('SS of <'oal formation \vlii<*h was so active in many parts of tin* 
fllohe during? Ilu' (.Arlxmiferous perhxl.' On the east<u'n marj,dn of 
Lake Drummond tlu‘stratum of l)la<*k, sponjjfy humus is at least ;{ 
niot(‘rs(10 fe<d) de(‘p, and perhaps consid(‘ral)l> more. Uinhu-lyiii}*' 
those do}x»sits are beds of sand and sill, oftcui (*ontaininj( fj;reat num¬ 
bers of fossil marino shells, probably of IMi<x*en(‘ aj?(‘.^ 

The most abundant tree of the deciduous forc^st. is probably tlio 
black {Nysm bijiora), althoujjjh the rod maple (^Icc/* ruhnnn) is 
almost e(pially so. This maple seems to be im'nmsiuf^ in the swamps 
more ra])idly than any other tree, as thousands of its see<lliuj's cover 
the ground whGrev(U‘ there is no stamling water. (\vpr(‘ss {Taxodimn 
ilisfirhuni), while still fairly abundant in [mrts of th(‘ swam]), was 
formerly much more so. Especially at the margin of Lake Drum- 
inoiul, a bolt of old <‘ypress stumps, many of gr(‘at size, is evidcmceof 
what must one(‘ hav(‘ b(‘en a fine forest of this tnx* (fig. 50). ''I’lie value 
of the wood of the cypress, which has been assiduously sought aftorin 
the swamp Cor a hundnxl y(‘ars or inoin*, is r(‘si)onsible for its pr<‘seut 
relative scarcity. Taxodium reproduces itself veu-y slowly, so that an 
area once gleaned for ]n(‘r<*hantablo t.imbor is I'egarded by lumbor- 
men as porinanontly exhausted. Except upon small tractiS of marshy 
hind at the odgo of Lak(‘ Drummond, whore scxHllings are (piib^ plen¬ 
tiful,'’ tihere is very little evidence that this troo will n'gain its former 
importance in the Dismal riwami>. Neverthoh'SH, it is vStfll t.he largest 
tree of the region, specimens metom (IdO bx'it) high and 111 or even 
16 decimetoi’S (4 or 6 feel) in diameter above the sAVoUon baH(i being 
not infrequent. 

The black gum {Nijsm hijlora) is often n(‘aj*ly as tall (sometimes fid 
meters, J(K) feet), but smalkr, iisunlly 3 to (i dec,lnn‘t(*rH (I lio 3 feet) 
through above tlui enlarged base. Jbxl maple {^Ircrriihrmn) grows 
to a height of 30 to 35 meters (70 to HO f(‘eli), but the Inx^s are almost 
always small, not much exceeding U decimetcj's (I foot) in diameter. 
In many parts of the swamx> cotton gum (A’/yas-u unijiora), locally 

’ Lesquereux, Torfbildung im groseen Dismal Swamp; Zeitsohr. dor <leutsohe 
geologische Qeselloli,, vol.4,pp.0i)5 to 697. 

^ Shaler, Tenth Ann. Rept. D. S. Geol. Snrv., p. 816 (1890;. 

®Shaler, in an interesting paper upon the bald cypress (Mem. Mus. Compar. 
Zool Harvard, 16, No. I, pp. 1 to 16,1887), suggests that Taxodium propagates in 
some vegetative manner. That the wood of this treo can send out leafy shoots 
after being felled was shown by a number of oyiiress posts ■which were used 
as a support for a grapevine at Great Bridge, Va., and had produood numerous 
sprouts, doulrtless from dormant buds. Whether roots were developed from 
these stems was not ascertained, and would hardly be expected. The spec es 
product fruit quite abundantly in this region. 
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known as i)ai)a\v is plentiful, but is not nearly so large a tree as 
N. hifloro. It is a V(Ty characteristic plant, however, witli its large 
leaves and fruits, and is on<‘ of the lii>it trees of the swamp to lose 
its loaves in anlunui. Sc(‘(llini»s of both sp(‘cics of Nyssa are abun¬ 
dant about Lake 1 )rniunu)n(l. Piims UwcUt is occasional, esp(‘cially on 
higher lands near th(‘ <‘ast<‘rn border of the swamp. ()n(‘ tro(‘ observed 
in the lumrl of Ihe morass, how(‘ver, was growing where it was sur- 
ronnd(‘<l by wat<M- o decimeters (1 fool) deep, which almost touched 
its bas(‘, y('t it was pei*f(5Ci.ly healthy and of good size, about 25 meters 
(80 fot‘t) higli and nearly 5 deciimders (1foot.) in diameter*.’ The 
water ash {Fra.rinus (‘(trolinmmi) is rather abundant as a slender 
tree, the largest specimen seen being about 26 rneters (80 feet) high 
and 0 decimetei'H (2 C('(‘t) in diameter near* the base. 

Anrong t.he loss iini)or*tiani. of tlio lar-ger trees should be mentioned 
the willow oak {Quercun which is oc(*asional in the wettest 

parts. ()ne tine specimen observed was about 23 meters (75 ferd) high. 

Among small trees Maoiioliu virginiona and Pprsea pubescptis, both 
locally known as “bay,” ar<‘ abundant, especially about Lake Drum¬ 
mond, at the edges of cleariirgs. The t.wo species are much alike in 
habit, having usually slender ci'ooked stems tl to !) meters (20 to 30 
feet) high. The lar*gest nragnolia observed was about 18 meters (60 
feet) high aitd 4] deeiirreters (IJ feet) in diameter, with the stocky 
habit often assumed by Ilex oparo. iilu&'bQ6(ib.{Cmpmuf} carolini- 
ana), black willow {Salix nigra), and black alder {Aliwa rugosa) are 
rather common near Lak(i Drunmioml, but hardly attain the size of 
trees. The same may be said of Populus heferophyUa, which is fre¬ 
quent in th(‘ snrallor swamps along sti’oams, and i*ai*ely grows to be 
more than 5 rru'ter’S (1(5 feet.) high. 

Near tin* eastern Irordru* of the Dismal Swamp, whore Finns taeda 
is most abnrrdaut, tin* tulip iroo {Ijiriodend ran i\di}>ifera) and the 
sweet gum {JJqaukunhar sfgraciflm), occur in the deciduous-for*estod 
swamp, and arc'i oftr*n of considerable size. 

In tyjrleal ar(‘aH of this deciduous or “bla(*k gum” forest the trees 
stand closely t.oget.hci* ami t.he sluwlo is demso. This, and the usual 
prosen<‘e of stiaiiding water, jiccouutH for the absence or H(*ai*city in many 
pliUK*fl of t.he Hinalhii* forms of tcnHislrial vegetation, which ()fU‘n ibid 
a siibst.ratum suitable tio tlnur growth only in the limited acoinnula- 
tions of humus about. tr(‘o stumps and old logs. The ti'uuks of most 
of the trees an* V(<ry straight, usually siuull in tliami*t(«*, and of almost 
iinifonn girth and di'st.itntoof branches for two-thirds or more of their 

* The adaptability of this species is somewhat remarkable. It seems equally at 
home in almost every soil of the region, making a gootl growth even among the 
open dunes. According to Shaler, it is most abundant iu the Dismal Swamp on 
land that is shghtly (1 meter or lass) higher than the lowest adjacent area. 
Shortly after the civil war a considerable (inantity of pine timber whs removed 
from ihe eastern part of the swamp, and was used for mast® and spars of naval 
vessels. Logs 0 motors (20 feet) long, 0 decimeters through at the butt, and 6 
decimeters at the tip were thus obtained. 
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heiglit. iV’j/isf/ hifloKi, Tanodnnn and Ftauniis <(trolini- 

luivo Iko bas(‘of Ihe tnmlc iiiuoh (‘iilarged, a plKMionuMion winch 
lb most <'liara('l(MistK*ally do\clot>(‘d in Iho few still living ol<l (*yi)ims 
luecH winch stand ni Lake Driiirimoud m^ai 1 hi* shore (I’1. LXVIII), 
Sonio of tli(‘so hav(‘ liugo, blo(*k-lik:<‘ bases, oftmi s oi lo limes asgivat 
m<lianicl<‘r as ai(‘11i(‘ simns above the swelling ‘ Ollier speiMOs, e g,, 
Nyssa laufloni, also liaviOlns eliaracltn, but lo ,i li'ss striking degree. 
The (levelopment of “ktu'os” on the loots of cypress and of arched 
roots rising above the siiiTaee, in eyin*(‘MS and bla(*k gum, eontributes 



Fia. 78 —Rattan (Rtrc/w/ixui acandena) clizuLlug on trooB lu tbo Bluok Oniu Bwump 


much to the somowhat weird aspect oX this jiortioii of the swami) (PI 
LXIX). 

Nolobseonspiouoiis are the numerous, large, often intortwiiKMl stems 
of woody lianas, that embrace the trunks and (*kmb oft mi t.o the tree 
tops (fi-g. 78). Most abundant and characteristic ar<i the supplo-jack 
or ‘‘rattan” {Bercliemia scaQidmu,)^ yellow jessamine {Gelaemium 
aemp&rvirens), cross vine [Bigtwnm orungera), and muscailine grape 

1 The most remarkable individtial owes to this peculiarity its local designation of 
**3£mison’s Maul.’* 



Cypress Trees in Lake Drummond, bearing Spanish Moss (Tillandsia usneoides) 







Black Gum Swamp showing Knees of the Cypress iTaxodium) and arched Roots of the Black Gum (Nyssa biflora) 
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{Vitifi 7'ofun^ifolia), whi<5li climb by twiiiiiijf (the young atems and 
braiichcH of tlio two latter with the aid of tciidrila); and Decumnrkb 
harbara and the i)oison ivy {Mhus j'atlirans), which hold fawt to the 
bark by means of inimmerabJe aerial roots (PI. LXX). In spring the 
fragrant briglit yellow campaiiulai«<^ blossoms of (T<‘ls(‘miiini and th(‘ 
large trumpels, dusky rod outside, orange-colori'd within, of Bigiionia 
are produced in groat pi'ofusion among the crowns of the t,roes. In 
early summer Deoumaria i3uts forth numerous cymoso clusters of 
small white dowel’s. Less common are Vith labnisra, Stii ihi.v i'otundi- 
folia, and 8. loalb^ri, the latter quite con8X)icu(>us when itiS scarlet 
fruits are mature. Htnilax laurifolUt^ abundant in the ox)eii swanq), 
occurs only on the edges of the black gnm forest., being doci<ledly a 
sun-loving plant. ClntKtfis crispa^ with liandsome, lilac-i)urj)le dow¬ 
el’s, and the ground nut, are freiiuent, but ai’<‘ not to lie 

classcfl among the largm* woody lianas. Th(‘ forinei’ has W(*ak, thin 
stems with a comiiaratively slight develoxiineiit of wocxl, whil(‘ the 
latter is a ])eronnial twining herb. Farther south, n<‘nr N<‘wb(*rn, 
AmpdopaiH (irhorm is a eominon liana of the wooded swamps. 

In every dii’oid.ion the ground is (‘iieumboriMl wit.h old logs ami 
stumps in all stages of decomiiosilion. Ution tli(‘He is th(‘ favorite 
haunt of sapropli^die fungi, as well as of small iilianm’ogamH Hindi as 
Tipularia unifolia, Jfabenai'iaclavcUaia, Gaulf/iei‘i<( /irocumhcns, and 
MitcheUd irpena. Liverworts and mosses an* liki’wise abundant on 
dead stiimps and upon the bases of living trees. Th<‘ smooth, light- 
gray bark of the i’(‘d maple affords a home to numerous Bryophybi. 
A woody iiarasiti’, the luistletoe (/Viorodcnd/’o/i y/oec.svras), is abun¬ 
dant upon th(‘ brauelies of Ab/.s-vo bijlord and Jrrr rttbrfnn, especially 
around Lake Drummond, wluu’e in the spring its dark l(*av(‘H eontrast 
strikingly with tln^ tomhw green of the young foliage of the host troi'S 
Jig. 71)). Occasionally it grows uxion the main t.runk of sinall red 
maples, sometimes at a height of only 1 ineler (.’J feet) from I he ground. 

Two vaHScnlariqiipliytes, besides numei’ou,s lichmis, make their homo 
mion tlie brauelies of Ibixodluin, (Wjieeially on the margin of the lake 
ind ot her op<ni plu<*(‘S, Nvliere light is i>leuti f ul. Tlu'se are a fern, Poll/- 
podium pol/jpodioidva {iiwunmu)^ and a phaum’ogam, Hpaiilsh moss 
{Tillandnia ummoidus). The latter was noticed only uiion the small 
v’yjiresH trees in Lake Drummond (Platie LXVIII), wluu’e it is rather 
scarce, and none was st'on with stems over a lullf nietm’ (Li f<w‘t.) long.* 

‘ Tho (mo HpooioH of tlio Ijoguiuinosao which can lie Haid, to he thoroughly at 
home in the Dismal Swamp. 

‘On Long Cro(’k, near Oapo Heury, TillmuMa mumidon grows to a length of 4 
feet. Tliis plant must formerly have been common in tho region, to judge from a 
remark of (’olonel Byrd iu tho “Westover Mimuscripi,*'where, speaking of the 
trees near the Dismal Bwamp, ho writes that they “ looked very reverend, with 
the long moss that hung dangling from the branches. Both cattle and hones eat 
this most) greedily in vdnter when other provender is scarce, though it is apt to 
scour them at first,” 
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The Polypocliulu is .ibiiuihiiit upon Ihe l{ii’i>ei‘ liriuieln^s of 
(Hum, Homeiinios :}() lingers (lOOfoel) {i])ove the m’ound 

In more open and drier places in the deeiiluous forest, shrubby 
j^rowth, eomposiMl largely of Kriesn-eae, i)la) s an inpiort ant part ^riiis 
jishoeialion is niori* eharaeioristie, Iiowevin-, of the o])(‘n purls of the 
overgroenor jnuiiier for(‘sl, and will IxMlisseribed undm-that heading. 
One low shrub, how<‘ver, fj( lit ollioo a / ///or/s, with eur\ ing branehoH, 
thiek ovcj’greon loavoB, and donwo cluBtorH of hoavy-Heenl<‘d white 



JPia, 79.—Mistletoe (I^oradendronflavea<3t,ne) on a rod xnaplo. 


flowers, ia most at homo in th<‘ deep shade of thi‘ blaek gum swamp. 
Next to this oharactoristio i>laiit stands Clpflira nlmfoliti in adapta¬ 
bility to the fcoblo diffuse light of this tyiw of forest, although 
Clethra does not And conditions hero so congenial as in tho more 
open woods and clearings. Tho big cane or “reiul” {JrvncHnaria 
macrosjyerma) (PI. LXXI), is ploutiful in tho JJlaek Ginn forest, 
especially along ditches, and hero it attains its largest sizo in tho 
TDismal Hwamp region—a height of 6 or 6 metors (16 to 20 feet). In 


















Big Cane (Arundinaria macrosperma) along a Ditch in Black Gum Forest 
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abundance of individuals, liowover, this plant is most important in 
the lij'liler parts of the Jimipor swamp. 

Tn some i)arls of tho decdduous or Black Gum forest ferns are abun¬ 
dant, especially Woodimirdiaareolata^ Osinandareyalifi, and 0. cimia- 
mnmp((. Tbci lizard’s tail {Sntinirus oenuiufi) is xdentiful. 

The most (‘.vkmsivo lunbaceous growth observed in any partof tliis 
forma I ion covers a limited area upon the eastern shore of Lake Drum¬ 
mond, wl)er(‘ llui ground is rather liigh, firm under foot, and devoid 
of standing water, at li'asi during the summer. Here tho rich, black 
humus, contiaining only (i pin* cent of inorganic matter, is at least 3 
metoi*s (10 feet) d<‘ex) and bears an herbaceous growth such as is Often 
seen in alluvial fon‘sts fa rther north. Besides a vast number of seed¬ 
lings of j\rer ruhru in, ilu) following xiorennial herbs are abundant: 
SniLTurns rirnuus, Boehineria cijlindrica. Polygonum arifolmni, Sciir- 
felinrin lafpriflora, j Infer diffuNun, Lyeopun rnheVus, Eiijidtorium 
piirenin, Inqxdienn hi flora, and Woodwardia areolnta. 

orKN on I.IOHT SWAMP. 

Juniper forenfasnorfitf ion. —This formation, usually known locally as 
“Juniper swamp,” is most charaetoristieally developed in the periph¬ 
eral iiortions of tho Groali Dismal and does not extend beyond tho limits 
of tho main swamp. On the eastern margin, near the source of the 
Northwest River, is a t-yi^ical body of such forest. Tlio prevailing tree 
is tbo white cedar {Ohainaerypariu fliyoide.H), known by the inhabitants 
of 1h(^ region as “junixier” (fig. 80). On account of the commercial 
value of ils wood, great numbem of the trees liave been removed, and 
those Avhi<*h remain arc mostly small. In places they still form 
tracts of diuise fori'sli, but. more often tho trees arc scattered or mixed 
with other sp<‘cies. Tndood, oxtensive areas formerly eovoreil with 
jiiuipm* ror(‘St are now almost entirely destitnlo of trees, and arc occu- 
jiiotl by woody uudergrowlb, or even largely by herbaceous plants. 
Riioh lands are ]>artic,ularly subject to fires, which ofToctiially prevent 
the rimewal of tho foriist. 

The “Juniiier swamp” is usually not so wet as the “Black Gum 
swam]),” yet largo areas of it, especially along the Dismal Hw'amp 
Canal, are under 3 to G decimetei’S (1 or 2 foot) of standing water even 
in midsummer. 'VVit.hout doubt this condition of things is partly duo 
to artificial causes. A(*eordiug to Professor Shuler, Ohamaeoyiiaris is 
most at home in pari,H of the Groat Dismal tihat are subject to partial 
desiccation at some period of tho year. 

nie substratum in the Juniper swamp consists of a red-brown peat 
comiiosed largely of the stems, loaves, and roots of i.he Ghamaecyparis, 
and often contaixung, to a considerable depth, stumps and logs in a 
remarkably well-preserved condition. This peat often extends to a 
depth of 3 motors (10 foot) and usually contains small traces of sand, 
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It is noriiiiilly -willi waior, wliicli licn^ lias a I'wu'lion nioro 

decidedly a<‘itl iliau in Uu‘ parts of Iho swamp that ar<‘ ooveriMl with 
deciduous forest To t his quality is iindouht edly du<‘ its marked jire- 
servative jiropertu'S, dimip<*r jMs-it, when exposed to lh<^ air, assumes 
a tough, bt riiigy eonsistimey, and rapidly eiikes and Inirns under the 
influeueo of the hot suininer sun. (Vinseiimmll.\, \\hil<' land r(M‘laiined 
from the deciduous or black gum forest, is of gri'al agrleullural value, 
that which has supported a growth of juniper is almost woithless. 



Pig. 80.—loreet of “juniper” iOhamaaaypariailivoUie*) on the margin of tho UimmU Swamp 


The Ohamaecyparis trees now stamliug in tln^ parts of the Dismal 
Swamp visited are mostly G to 0 meters (20 to 30 feet) high and 3 deci¬ 
meters (I foot) or less in diameter. Hero and there, however, occur 
fine trees which are 20 meters (70 feet) or so high and 1 motor (over 
3 feet) in diameter (ilg. 81), Juniper logs 0 meters (20 feet) long and 
“ squaring ” 9 decimeters (3 feet) are said to be still obtained within 
the confines of the Great Dismal. The oontractod, spiro-llko shape 
of the juniper is in striking contrast to that of other trees of the 
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region, find fcuggosis Ihe grcai coiiilorous forests of nortliwestern 
AiiKM'ica rather lliaii llw' sontliern coastal swamps in which it is at 
home. 

JiinipiM-, iijilik(' <)i'<linarilyioprodue('s (iiiiio lapidly, so that 

from sonu'irjK'is of Ihis forest in the IJismal Swamp tlirce cuttings 
of the nuMThanlahk' tiinlu'r have h<‘en made with profit within twenty 
years. The wood is said t o increase in thicknoss about 2 ] cen Limeters 
(1 inch) p('r year. Bespito its rapid growth and tendency to spread, 



1*10.81 ~Trtuil£ of “jtiulpor” {Ohamaeoyim is ihyoules). 


fro(iuent fii’CH fjeevout a material ineroaso of the area occupied l)y this 
ti’ee. 

As above staled, whor<» tlu^ juniper has been loft undisturbed it 
growsin nearly pure assoc latioii. Where mncliof it has been removed 
by the woodniaii, howov<>i‘, other trees appear. N'ot/able ainon^f these 
is the lohlolly func {Pmu8 /uedo), which Is almost always associated 
with the jnnixier, usually as a*small tree of about tlio same size. 
The sweet bay [MatjnoHa virginhmi), Fersea pube8cen,% holly {Ilex 
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Ojpaca), and oven sniall vod maples {u\rf r ruhi'inn) and Idaok gums 
{Nyssa bijlora) are ofUMi proaenl. Tli(‘ eollon gum {Nysm aqualtra) 
iBabumlaid in soin(‘ ptirius of l.ho Open swamp, as a small (roe (i luoloi’s 
(20 fool) or so liigli. On soimjwhal liiglno' and (lri(M‘land, oaks (f^). 
nigra, Q. iULcliai(,rii), Ix'oeli {Fa(iusaw( r/VY/y/o),an<l olhor (nx^s inva<le 
what, wiw originally juiiiiKM* forosl. 

EvicoA-^eua (aJirah) a,s,s(>riali(tn.— Ver^ abiindaiil. and itnjxHdaid, in 
fho liglit swamp, esp<‘t*ially in iho more ()x>on places \vhor<^ most of 
tho trees luivo boon reinov<‘d, is an assoeialion of sliriibs in wliioh 
Ericaceae largely xn'odoniinab‘ (Id. EXX!!). Tho more impoi*lant 
species, named apiirovdinatoly in tlu'. order of tlndr abundanoo, arc: 
Cletlira ahufoUa, Ilea lurginlca, {Jndfonicda) folhfiijlora, 

Tjeucothoe rarcmom, IHeris {Andromeda) nitida, Ue.v giahm, Aitdea 
viscosa, and Vacriniinu rorymhosani. Enxpiont, but not usually 
abundant, are riharaiun nudum, ff(,r Inaida, 7. deridua, Arouia 
{Pyrus) (trhuf(folia, ami Aniehwudiwr h<drij((i>ium, Kalmia angusti- 
folia is somewhat rare and Ijourollux u.rdlariN ap])(‘ars to Im loss 
at home hero than in tlio black guni ror(‘H(.. Rhun rcrnur [veucuafa) 
and Rosa raroliua, which tiro abundant In (In* lons(‘r swamps of tlio 
region, are of small imi)ortiineo within the b<>rd(M-s of tlu' ({I’ont Dismal 
proper. 

These shrubs oftcm grow so donsoly «h to exclude almost all other 
vegetation, nsually to ahoight of 1 to 2] motors (I to 8 feet), but with 
larger individuals luu'o and tihero which are 5 motors (15 f<‘0t.) or so 
high. The stoms are usuallj’’ very crooked and the' brauclu's nmnor- 
ous. Most of tho hpeei(‘H arc deciduoiis-loaved, but. two of tlui most 
common, Pierm iiilida and Vox glabra, have thick, shining, ('vorgi‘e( 3 n 
leaves, a <*liaractor lik<‘wiH(‘ j^ossessiHl by the hvss common Ilex lueida 
and fjeucoilme axillaris. Almost all of 1 hose spt'cies have showy clus¬ 
ters of whito flowiu’s. Those of flea, L(‘Ucotlu>e, A/,al(m, and IMeris 
appear in May, while (lethra is in full blossom in midsummei’. Tho 
flowers o{ Azalea ninro.su, heueoHioeaxdlarin, and Clelhraaluifolia are 
very fi’agraut, This woo<ly umlergrowth is esjxx'ially wTdl dev<dop(‘d 
along the <litehes and in clearings. It. is an assofdation which is 
rapidly ineroasiiig in the interior of the Dismal Swamp, whor<‘it is 
said to have been once almost nuknowii. 

Ocoumng primarily as a cxiustitueut of the shrub asstxdation is tho 
exceedingly abundant Smilax laarifoUa, one of th(3 most coiisi)icuous 
and oharactoristie plants of the regioji. This vigorous liana forms 
gi*eat masses among the undergrowth, b<‘aring down the supporting 
plant by the weight of its heavy wood, thick leaves, and abundant 
fruit. It is a handsome plant, with evergreen loaves of the laurel 
type. A striking contrast is afforded by tho eoloj-s of the loaves of 
different ago—lighl, almost ijea-green, when young, dark and shining 
when older, The young i)lants and young branohos iweend by means 
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of tentU’ilH, whilo tlio older Btenis twhie about supx^oi'l'big objects. In 
c.ouBonance with the siu’oiigly xoroiiMlous structure and aspect of this 
plant is its marked preference for the oxmn, sunny parts of th(^ swamps. 
11) also occurs at the edges of the Blade Griini swaini), and often ascends 
small trees. 

Loss abundant, but quite conspicuous when its scarlet fruits are 
rix)e, is a species of greenbrier with deciduous leaves, Sniilax wed- 
teri, whicli, howeveu*, shows a greater liking for shade than does 
8. laurifolia. 

Arundinaria inaorosjpemia {Gmiebralce) associcution .—No less im- 



Pio. oano {Amndinarlu muoroaperma). 


portant in the open parts of the swamp than the association just 
described is the “canebrake,” which covers extensive areas, often in 
nearly pure association, where the shrubby growth has not secured the 
upper hand. The cane {A rwnMnaria ma&t'osp&rma), a woody, bamboo¬ 
like grass, locally known as “reeds,” grows usually to a height of 
2 metei*s (over 6 feet), although, especially along the dishes and at 
the edges of woods, it is not rarely 4| meters (IjS feet) high (fig._ 
82), Along the water coiu’ses the jispect of the plant is peculiarly 
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attnu'live, with its stoius and leavos bondiuj; in f>:raoof\il curves, (‘Si)o- 
cially attin* a heavy rain. In the \vett<M- parts of the swamp tlu* cane 
forms small hiinimoc.ks, with its eulius often stan<linj>: so closely 
to^other that it is dillieiilt to insert a lliif^ei' b(‘tw(nm them. In sueli 
cases th(‘ dead l<‘av(‘S, as t]i<\v fall, accuniiilah^ amonji’i'thc sbnns, often 
to a height of JJ (l<'(jiin(‘t(‘rs (I foot) or inon*; and, as tin* stroii}^ woody 
root stoc.ks form a d(‘ns(‘ sod, one can readily l)eli(‘V(‘ that this plant, 
next to tih(‘ trc'cs and larj*(M* shrubs, is tlu^ mosti (dh^ctivi' contributor 
to the Sinn total of dead organic inatttM* which y(‘ar by y(‘ar accumu¬ 
lates upon the surfm-e of the swamp. Arundinaria sprc^ads rapidly 
by means of its (*r(‘eping, much-brancluMl nndoi'gi'ound simns, so that 
in land rec<mtly reelalined from tin* swamps and not thoroughly 
drained it is sometimes a scmmous pest. 

Wo()(hn<ir(li(i-SplL(t(jinnu {h'evn and Peal Moss) assoriafioii. —Tlie 
more open part/S of the woodi^d swamp are not. always occu[)ied by 
Arundinaria or other wo()<ly undergrowth. (Iccjisionally a larg(‘ fern, 
Woodwardia tu'r<jini(‘a, predominiities, growing usuallynpon low hum¬ 
mocks surrounded by sbinding water. I'lio frotids ofb'n m(‘asuro 
more than 12 decimeters (4 feet) f7*oin tlio base of the stipe.' Other 
species often associated wltli the fern are KriopJiornni lutyininnn, 
Deaodon vertirilfains, a Hutfrutoscent lythraceous plant, with curving, 
whip-like stems that striker root and d(welop aercmcliyina wlnn-e they 
touch the gi’onnd or water, and a handsome orchid, Lhnodornni tube- 
rosim, which here grows tio remarkably large sbio. 

Among the stipes of the Woodwardia, and ospocially bi (he sliallow 
water on the margins of the hummoeks, a Hpe(*i(‘H of ]>eat moss {Flpliag- 
num cymbifoJium (jhiicesceiis and its fonn squarridosa) is abiimlant. 
This i)laut usually has itis basal xjortion Hiibmerg(«l, but with a coii- 
siderablo length of the stem rising above the Hurfae(‘of the water. 
The longest, stems obMerv(wl w('re about 4i doeimetors (1.1 feet), 
although 15 ctmtimebirs ((5 iiich(is), or ev(Hi less, is a mor(^ common 
length. Peat mosses (*an not be reganlinl as v(‘ry imi>ortant humus- 
builders in this 7‘egiou, id though tlndr value hi this i*egard luis been 
soniQwhuti uudei’cstiniiitied. Nowhei*e arc to b(' seen ^*(*<18 of any 
considerable size covered with a continiums gi'owth of Sphagnum. 
Except in some of the ditches of the swamp,* tli(‘H (5 mosses are jilways 
secondary moml)oi*s of associations. Of course iiothijig analogous to 
the “ climbing bogs” and no supplanting of the t,roo growth by Sphiig- 
num hiui been observed in the region of the Dismal Swamp. On the 
contrary, these mosses can make little headway until the forest has 
been removed or thinned hy artificial means. Iliey do not thiivo in 

' For an. interesting observation that would iudioate positive heliotropism in the 
fronds see W, Palmer in Proc. Biol. Soo. Washington, vol lit, p, 08 (1800). 

* See under “Aquatic Vegetation,” p. 4.46, 
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the Rliado ol’ the lilack (tiiiii foi*cst, nor are they eommon where 
Arimclinaria is most ahundantJ 

In lh(‘ ,swani])y woods that border streams a few kilometers west of 
the main body of tlu' Great Dismal Swamp a number of species enter 
iidotln* IJlaek Ginn forest association tliat were not observed farther 
easi., "rin‘ ti“ee growth itMuains tlie same; bull, among slirnbs, the 
fringe tr<‘(‘ {(^hioiKni/hns riiyinica), cornel {Corniifi (‘(tudidmitna)^ 
elder {Sfinihucun r(in((d<^iisis), and Viburnum dcntatiun are common. 
Ijilin7}i anpei'hnni on hnnmioekH and old stumps grows to a height of 
nearly 2 meters ((5 feet). Less frequent is Hdbvmma cvislata with 
small n.ow(‘rs of a brilliant orange color. 

Along bi’ooks, eH]ieeially when flowing through cleared land, occur 
small speciiTKma of a nnmb<*r of trees thati are comparatively rare or 
altogether wanting in iln^ large wooded swamps. Notieworthy are the 
buttonwood (/Vn/o//)/&• occ/Jen/o/zs), black cherry {Priinus aeroiuia), 
and CaUdpn hignonioiden, associated with small examples of cypress 
(Taxodiuin), red maph‘ {Acer rnhrnui), and other species (iommon in 
the palustrinc forest. 

ADAPTATIONS TO KNVDiONMENT IN THE lIVOKOPIirLE POREST—LIES 

FORMS. 

All analysis of the jiliysical (‘iivironmont that jirevails in this type 
of forest leads to the segregation of certain factors which are known 
to h(‘ of primaiy Imporlanco in their influence miou plant life: 

1 . Iligli tmnperat.iiiTH iluriug at l<‘ast six months of the year, a com- 
paraflvely mild wiutm*, and, (‘onseipieutly, a long growing season. 

2. Strong lighti dui’ing a great ]>art of the gi'owing season, the annual 
percentage and niunher of hours of sunshine being relatively high. 

JJ. Ahundant atmospheric humidity and a heavy rainfall, faMy 
equably’ distribut'd throughout the year. 

'1. Ahseuci* of oxiiosnre, for tin* most part, to strong winds. 

r>. 8oil very wet, iisiially saturat'd, often covoi-edwith 3 decimeters 
(1 foot) or mon^ of standing wat'r; cohl; i>oor in oxygen; more or 
loss acid; <‘XC(‘odingly rich in partially deeoinposi'd organic matter. 

To the soil conditions all the vegetation, save tiho eiiiphytic anti para- 

' Losfjncroux, in a paper ontitlod “ Torfhildnng im grossou Dismal Swamp,” pnb- 
lisbed in ZeilsoUr. dor dentfichen goolog. Gosellaoli., vol. 4, pp. 095 to fl07 (1863), 
ascribes a much gri'ater importance to Sphagnum in the Dismal Swamp than It 
really possesses. Ho writes of the vegetation os “ consisting, as in Switzerland, 
chiefly of Sphagnum, of which, besides European species, there oeexm several 
which are izeouliar to this continent.” This author is snrely in error when he 
interprets the swamp,with its central lake, as an example of “that lacustrine 
peat formation which occurs in the great bogs of Scandinavia and Denmark.” 
There, he states, *• whenever the covering which overlies the underground lake 
becomes too heavy it sinks easily and gradually, first in the middle and then 
toward the periphery.” We have no evidence that Lake Drummond was produced 
in any such way. 
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situ* fornix, is dircctly Jjik<‘wiH(* ljh(‘ hif>:h l<'inp<‘i*{itur<‘s wliich 

prevail for many iiioiilliH in the region nuisl, fifTooi. all plants, Init, of 
coin’S(S tlioso that grow in lhoHha(l<‘ much less Ilian IIiohooxjioschI toth(‘ 
direct sunlight. On the other hand, exposure to siroug light is oxpi'- 
rioncod in Iho d(‘(‘p for(‘st only by th(‘ largii triM'S, but in th<‘ more open 
liarta also by smaller plants.* 'IMiis e\poHur(‘ to strong light and much 
heat is partially responsibh' for (•(‘H-ain idiaracieristics of the leaves 
of woody plants in tin' Dismal Hwami), whi<‘h can inUn’iiri^ted as 
affording protection against oxeesaive transiiiration (possibly also 
against the injurious effect upon the chloro])hyll of bwi inkniso light). 
Peculiarities of swamp soil which are well known to cause a lowering 
of the absorbing action of roots, and Inmce to reduc(‘ (ho plaui.’s water 
supply, are iirobahly still more important (*ausos of such modilieations, 
which are thus si'rvici^able in <*oinpcnsating the restri(*t(‘d absorption 
of water by diminishing the quantity that is transpinsl by the leaf 
surfaces. Thes(‘ qutilities of the soil are coldness, poverty in oxygen, 
and acidity, and to them we must ascribe the seeming tinomaly that 
plants gi'owing in shade in wot forests nniy possess ciM'ttiin peculiari¬ 
ties of structure which are generally known as xoropliytie, and are 
likewise developed, albeit to a much higher dogi*(H', in ])lants of thi‘ 
most arid and sun-baked d(*seris.** In other words, as htis bemi well 
expressed by fcJchimper, ’ a physically very wet soil is uoti neijessarily 
physiologically wet, for the amount of wtiter which th<‘ roots ctin take 
up is by no metins always proportionate to tho amounti pn’isentp in the 
substratum. 

ADAPTATIONB TO ItEDUCE TBANSriRATK )N. 

An examination of the leaves of the woody plants which occur in 
the Dismal Kwamp shows that almost every spi'cies is in some way 
equipped to I’eduoo tho amount of transpiration, Adaptatpions of the 
following kinds niaj^ bo mentionod: 

1 . PosUioib and (jeufiral druHiin' of Ihe leaf .—In only one species, 
tho parasiticP/<o?’«dpn(b' 0 <j wore tlie leaves found to bo iso- 

latoral in structure and ortphotropic (approximatidy vertical, or, in 
other words, parallel to the direction of the lightp rays) in position. 
It goes without sayiug that wo have hero an oxcellont protpoetlou 
against excessive loss of water. ^ All other siiocioH examined (cxccpt- 

' To the intensity in this region of the light and heat rays of the sun, anyone 
who has been on Lake Drummond in a boat at noon on a midsummer day can 
testify. Only on the sand dunes does one’s skin bum more quickly and fierc^y. 

* The existence in the Hygrophile forest of conditions of environment which 
induce xerophytio characters in vegetation, may account for the presence there of 
Pinus taeda, which is most abundant in the drier parts of the nonhygrophlle for¬ 
est, and flonrishes even amid the sand dnnes. The converse fact that the baJd 
cypress (Taxodium) can be grown successfully when transplanted to a weU-dxained 
upland soil is perhaps to be explained in the same way. 

® Pflanzengeographie, p. 4, 

* Moreover, the leaf of Phoradendron is very thick, Indeed succulent, and the cuti¬ 
cle is quite massive. 
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ing SnulH’!' iralffi'i), have loavc'S that arc strongly bifacial (dorsiven- 
tral) as to sfriiciiurc, and plagiotpopic in position, i. o., approximately 
horizontal, aiid tlius r<‘(*eiving tlie incident i-ays as nearly as may be 
at a right angl(‘. As has ali'oady been inont.ionod, in discussing adap¬ 
tations to (njvironiuont in th<‘ Sand Strand, leaves thus constituted 
and placMMl, nnU'ss shad(Ml by otlier j)lants or objectis from the direct 
rays of the sun, may have t.lKMi* structure moditied in various ways so 
as to reduc<‘th(‘ amount of water transpired, while some of the modifi¬ 
cations may H(‘rv(' likewise to sliiold the sensitive chloropJasts from 
the injury an<l oven dc(3omposition caused by excess of light. Con¬ 
sequently we find the following arrangements. 

2 . PosiUnu of the durtuda. —In all the species examined (excepting 
Phoradiuidron and Sinihu' uuilleri, the latter to a certain extent shade- 
loving) the stomata oc('ur exclusively on the lower (dorsal) leaf sur¬ 
face, and are thus xjrotected by the whole thickness of its tissues from 
the dir<‘ct lighti and heat rays. The stomata of 8tibilo.r I a ur if alia are 
further i>ro({‘cted by being d<‘eply sunken, the entire thickm'ss of the 
massive cuticl(‘ lying ab<)V(5 the guar<l cells, whil(3 exchange of gases 
with the outer air is p(‘rmitt(‘d only by a narrow canal through the 
cuticle. 

3. Epidermal (mUjrowtlia .—The lower surface of the leaf is pro¬ 
tected in soin(‘ 8p(jcies by outgrowtihs of the (‘pidermis. 

(a) Hairs, which soon lose their living contents and become filled 
wit/h air Th(‘S(‘ are in some cjuses sufficiently numerous to form a 
close, downy (‘overing on th(3 under surface of the loaves, especially 
when young. ^ 'They (X'ciir i ii the following species: Pevsea pubescens^ 
Acer rubram var., Magaolia nirginiann, Nyssa uniflora. This hairy 
covering, by forming spaces between the hairs and the leaf surface 
which are not r('a<lilyaeeossible to atinosxdierie currents, undoubtedly 
iissisls in roduoing th(‘ (luaut.it.y of vai)<)r of water transpired from the 
leaf. It may also helj) t.o ktiop the leaf surface free from rain water, 
wliich would otiluM'wiso cov(U' tlu3 mouths of the stomata at times and 
liiiKler t.lie (uit.rauc(3 and exiti of gases. A number of Hpeci(‘S with per¬ 
sistent, hsithery h'aves, i. c., Tle^r glabra, f. Itirida, LeueothoP axil¬ 
laris, have H<'at.tor<‘<l, j)ricklo-liko haim, which are confined to the 
impreHs<‘d larger veins on the ventral surface of t.he mature leaf. 

(b) A coating of wax, giving the leaf surftice a glaucous a]jpear- 
anee. This occurs in Acer ruhrmn,^ Magnolia virginimia, Persea 
puhesceus, Rosa Carolina, Kalmia angmtifobki. In Beraliemia scan- 
dens the cuticle of both surfaces of the strongly ombrophobic (water 
shedding) leaf is granular-roughened, probably with a slight deposit 

Hn very yoxmg leaves the tipper surface also is protected. 

“The red maple when growing in sunny situations, as on the margin of Lake 
Drnmmond, has a thioldsh leaf, with dark green, shining upper surface, and a 
very giaucons, usually more or less pubescent, dorsal surface. In deep shade the 
l«i,f is thin, and merely pale or only dightly glaucous, usually not pubescent 
beneath when mature. 
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of wax. Waxy iiK'rnHl.aiion.s pi*(‘V(‘iil. hucIi Iraiispivation from 1,ho 
geiuM’al »ni*rae(‘ of th(‘ loaf as nonnally lakes pla(*(‘ in addition to tliat 
from the s(^)iuatal pores, an<l which, while relatively slight, amounts 
in the total to a eousiderahh* quantity. M(m‘ov(U’ wax, (‘V(‘n more 
elfeejually than a <‘ov(‘i‘ing of hairs, prevents rain water from stand¬ 
ing upon th(‘ half surface. A glaucous leaf, in othm- words, “she<ls 
water.” * 

4 . J^tronrj sf^roHdarij tliirknti ihj of Ihv rnlirlo and oid< r irol/M of Ike 
epidermis celh. —The leaves of almost all llni woody jdants of this for¬ 
mation which wore oxaminod exhihit snoh thick(‘ning, (‘siKM'ially iH)on 
the more oximsod ni>p(5r (ventral) surface. This is part.icmlarly evi¬ 
dent in the rather numerous species with (hick, eoriaeeous, persistent 
leaves, e. g., Pieris tiHida, IjfmvoihoP aj-illaris. Hex opacn^ 1. lueuUt^ 
]. glabra, (Jelsemium seiuperinrens, Magnolia rirgiuiana, Hmilax 
Inurifolia. Tlie possible advantages of the polished, shining upper 
surface of these loaves were dis<*uased in ndathm to certain s])(‘ci(‘s of 
the Sand Strand. Wiesinu* has advanced (he theory that th(w serve*, 
to reflect some of tJie incid<‘nt light. 

Ill a number of species tin* cuticle is roughened; wrinkled in Hmilax 
laurifolia, Leuvnlltoe axillaris, Pieris nitida, Xolisma foliosiflora, and 
Chionanfhas rirginica; granular in IJer<‘hemiasean<lens, In the (irat 
thixio of the spcx'ies with wrinkled ciiti<*lo the ridg(*H are strongei* on 
the lower (dorsal) surface; in the last, two, on the up])or (vi'ntral) sur¬ 
face. As the leaves of all these species are plagiotropic with v(*nti‘al 
surface upward, this difference soems unaccountable. It has already 
been mentioned that su<‘h unevennesses on the surface of th<i eut.iclo 
are believed to refract part of tho light, and hence to diminish the 
intensity of its action ujion the tissues below. 

5. MiadJage in the cells of the epidermis. —This oeeui*s in P*erehemia 
Rcniidens, and may aid in jirtiventing the tioo ra])id eseaxm of wah‘r 
from tlie leaf.® 

6 . llypoderm. —continuous IvyxKMleriu, of oiut layer of cells, Ih^s 
b(*neath the ventral ei)id<n*nuH In the leaves of Pieris niUda. lt.s futuj- 

' Equally effective in preventing the acoumulation of water on the surfuco of 
the leaf is a dense covering of i)apillae, such as occurs on the upper Kurfaee of the 
floating leaves of some aquatics and is not rarely present in ombrophobic. shade- 
loving plants, especially in the tropics. Ombrophobic loaves are inptred by long- 
continued exposure to rains or immersion in water, while this is not the case with 
foliage that is ombrophilons. Ombrophobic leaves are almost always possessed by 
xerophilous plants, while of plants that are hygrophilous some have ombrophilous, 
others ombrophobic foliage. • “ Largely speaking, one can regard the ‘ unwetable¬ 
ness ’ of the leaf as a sign that it is ombrophobic; ‘ wetablenoss ’ as an indication 
that it is ombrophilous.’’ Wiesuer, Sitzungsber. der K, Acad, zn Wien, Math.- 
Naturw. Olaase, vol. 103, Abth. 1, pp. 503 to531 (1803); and vol. 103, Abth. 1, pp. 
169 to 191 (1804). 

®Volkeus, Flora der ftgypt. arab. Whste, pp. 43-4r), discusses this question at 
some length, and suggests the above-mentioned as the probable advantage of 
muoilage in the epidermis cells. 
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lion is in all probability ihoin'oleetion of tlio chlorophyll tissue proper 
tigsiinsl th«‘clTcct of i oo much hoa( and liglit by ronioviiig it thus much 
fartlicr from the surfa <'0 of the loaf. 

7. Pfilisadr. —1^110 value of palisade tissue in r(‘dueing transpira¬ 
tion was discussed iukUm* “Adaptations to Environnamt in the Strand 
Vegetation.”’ It is ratli<‘rHt?'(mglydeYelop<*d in the following plants 
of tlu‘ Dismal Swamp: Sniih(.i‘ Unn-ifoliH (:2 layers), Mayuoliu ninjin- 
iaiKi (ll layers), Pernca /nt/jc.scen.s- (flayers), lAqiiidutuht)'ahjraciflua 
(3 layers), lir.v (jinhnt (4 lay(U‘s), Ilf'j' lurirht (3 layers), Aaer nthrum 
var. (oidy one lay(n', hut the colls ari^ so high as to form more than 
one-half t4u‘ thie-kuess of t.he mosophyll), Lencoilioe uj'iUariit (2 layers), 
Leiirolhne riirmio^id (2 lajM'rs), Knlwiii anqvsfifolid (3 layei*s), Gfel- 
ffeiniuni sdHprrritrtifi (3 layers, but only the uppermost very com¬ 
pact.), 

AHRA.T1N0 ADAPTATIONS. 

Passing now to oth<‘r ephnrmoule,charaeli(srs of tlu' vegetation in the 
llygro])hilo forest formation, we encounter some very inter(‘,sting mod¬ 
ifications of Hti'n('tui*<‘ in certain of the swamp trees which ai e believed 
to hav<‘ as their fmu'tion the furnishing of air to tho roots, which lie 
in a subsi.ralium Tinusually l)oor in oxygon. The roots of certain trees 
which grow in tlu' wat<‘r or in saturated soil in various parts of the 
world’* develop pm'umatox)hores—pro,ie(*,tiouH whi(di rise vertically 
above the Hurfac(‘. Th<‘So pi-ooesses, strikingly different from most 
roots in their n(‘ga1.ive geotiroi)ism, are holievod to perform the func¬ 
tion of Hui)plying air to the roots, swamp soils being notoriously defi¬ 
cient in oxyg(Mi, and wit.h t.hoir light, spongy cortex they seem well 
adapted to tilio purpose. 

In North Aimu’ica the “knees” of the hald cypress [Taarodium <lis- 
Uchuni) are a well-known example of this habit (PI. LXXIII). They 
are most conspicuously dev(doped when t.he tree is growing in a water- 
eoveiTsl soil. In (.h(‘ giHsit. niorasHOS of t.he Lower Mississippi and its 
1 .ribut.aricH 1.h<»H(‘ conical outgrowths oft.on rise to a height of 2 meters 
(about. (5 fe(»t) from the roots on which they originate. Tu Virginia, 
however, l.lu'y ar(i never so hill. Shaler” believes that tho largest 
cypress kius's in th<' Dismal Swamp do not (^x<*eed 0 (Uminuders (3 feet) 
in luilght, measured from their base on tho root proper. My own 
observations iTidiejited that, l-he knees ris(^ nsnally about. 3 decinujku’s 
(I foot), but Hometinnw fi or K doeimetors (2 t.o 2^ feet) above the 

’ See p. 390. 

^ Comparo (loehel, Uebar oinigo Eigenttiinlichkoiten der sMasiatisclien Strand- 
vegetation; Pfljinzoubiolog. Schildernngen, Theil 1. The oconrrence on the roots 
of pnenniatopbores is there noted in certain palms, in the sugar esane, in a species 
of Jussioea, and especially in two trees of the mangrove formation, Sonn&'atia 
acUUt, and an Aviconnia (pp. L39tol44), In his paper on‘'Waaserpflanzen,” 
Biolog. Stfhild. Theil 3, pp. 356 to 359, Goobel notes the presenco of pnenmatophores 
in the case of some st»mia<inatic jdants. 

»Ann. liop. U. fcJ. Otool. ynrv,, vol. 10, i). 83J1. 
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surftieo ol soil <)r\viit<‘r. An iuicMvsiiii£> ix'ciiluirityof llic knoos in this 
ref?ion islliai they nppcnr as if still livinn lon^* aKi'r th(* dostriiclion 
of the tree which x^'otluced Ihcni, unotlnM' cviclon<*c of llio jirowM'vativo 
(‘ffcct of th(‘ swam]) walor. 

Archinu of the larytM* i'ooIh which lio on or rn'ar tlic snrfac<* of th<‘ 
soil Ih a peculiarity of both Taxodimu and Ni/.ssa bifloia (IMs. LXFX, 
LXXIII). In casool th<‘ former it is the initial slejiio knee formim>, as 
these projections seem always to form the summits of root arches. 
One cyiiress I'oot which was (‘xaiuineil had 1 motm* (lu'arly 1 feet) of 
its length raised above the surface of the i^ronnd, to a mavimum 
height of 25 centimetei's (H inches). Mdic arclu's ar(‘ usually, however, 
shorter and rather higlier. In Nyssa In flora such a striking di'veloi)- 
ment of arched roots as that (igurisl byShaler' was not obsmwed. 
In both species the roots aliove ground are niori' or less compressed 
laterally. It is possible that th(‘ eh^vation of sindi arclusl portions of 
the root above the surface of the substratum is, like the di'velopimmt 
of imeuraatophores, useful to the plant by ai'rating tli(‘ umhu’ground 
parts of the root system, but <‘\a<‘t knowUxlge on this point is 
wanting. 

Distension or tumidity of the basal juirt of the trunk, already nion- 
tiouwl, is a iieculiarity common to most of th(‘ larger swamp trims, 
although more confepicuous in Taxodium and the two spoci<‘s of 
Nyssa {hijiora and aqiiafira) than in other sp{‘ci(‘s. Shaler, who 
discusses this question at some length in tlu' papm* just (]uote(l, is 
inclinml to regard the swollen basc‘ us physiologically homologous 
with the pneumatopliores and arched roots, i. e., as an mu’at.ing strue- 
ture. It seems more likely, however, that the prineipal objeid is to 
&(‘cure to the tree a Arm fouudation in the watery, often unstable soil. 
The fact that most large forest trees, although growing in soils not 
deficient in oxygim, are more or hms enlargiMl at basis argues for the 
explanation of this phenomenon on lueidiaineal pi’inciples. 

“Juniper” {Oh((iiiae< ypann Ihijohlen), is, from an (‘cologleal jioint of 
view, cliieAy remarkable in that, while always a hygrojihile specie's, 
often gi'owing in standing water, it exhibits none of tlie just desi'i-lbed 
structures for facilitating respiration in the sublm-raneaii parts. It 
possesses neither knees nor iirojecting, arched roots, and I,he trunk 
is either not swollen at base, or not as much so as in mosti ordinary 
forest trees. 

OTHER BOOLOOIOAL CHARACTERS. 

The preponderance of woody over herbaceous vegetation, character¬ 
istic of most parts of the Nondlygrophile forest, is oven more strongly 
accentuated in the wooded swamps. In the most typical areas, e. g., 
the Black (4uni swamp near Lake Drummond, almost all the embryo- 
phytic plants have their stems more or less ligniAed. Even the char- 


' Loo. cih, p. 824, fig. S3. 




Cypress Knees and Black Gums cNyssa biflora) with Swollen Bases. 
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actoristic grahs of tho Hwanip, Arundinuria macrosperma^ is a woody 
planl. Ill Iho more opoii pai'th of the Kwainp herbaceous forms pre- 
doininato: in the aqiiat.io vogoUitioii, in areas occupied hy the "Wood- 
wardiu-Sphagmiin Asso<*iati(m, in the extensive deforested tracts on 
the pi'rijduMy of t.he DLsinal, which are chiiifly occupi(‘d by the Scir- 
pus-P]riaiitrhiis Associatiion, and in the vmy limiteil areas of Low 
Marsh bordiM'ing Lake Drniumond. 

Among lu'rbaceous i)hau(‘rogains in the depths of this flygrophile 
forest annuals aix) almost, if not entirely, wanting. Few, if any, of 
the species complete their develoinnont in one growing season. Of 
life forms, the caespitose form is absent, and likewise the rosette 
form, so common in th(‘ pine barrens. The following are common 
modes of groivtili in th<' wooded swamps:^ 

1. Stems creiqiing above ground and rooting at the nodes: In Jmicus 
}‘(*penf<, lTj/<h' 0 (‘()t{j}<’ unihf’llahi, MUrlwUa repens^ and the most abun¬ 
dant lierba('<‘ous gras8<‘s, P<miottm (jibhum, Panimlaria Imirltyphylla, 
l\ palUdd. 

U. SuhterraiK'an roolwiKioks: Saururus, Hhoxia, Lycopus, many 
grasses, s<‘dg(‘S, fenms, etic. In foci, this modification of the lower 
portion of tlie st,(Mn occurs in a largo majority of the herbaceous 
speci(‘H. 

:i, Stolons: Lipvpufi ruhdlus, Fhexia onariana, E. virginica, Scu- 
(elhirin lafcrijlord, Ti'Uiden ii ni virgin iemn, etc. Hero are to bo classed 
th<^ leafy offsets or (‘xtravaginal innovations of many of the grasses and 
sedges. 

(knnxiaratively rar<‘ are— 

4. liulbs: present In LUivm nuperlmni: and conus, in two orchids, 
Tipnbirid luiijolid mid Linwdoruni hiberosum. 

5. '■Ibilxn’s: On the rootstocks of Apion npins {tuberona) and of 
species of idniilax. 

'■I’h<‘ (‘piphytiic form, which is only sparingly ropresouted here, has 
alveatly Ixjcu su irnnently discussixl. The only ])urely ])arasi1 ic herha- 
ceous eml)ryoi)liyt(‘ obS(‘rv(‘d was (biHcutd grononii. No purely sapro- 
l)hyti<‘ llownring plant was <l(‘t<M'1)<*<l in llio woody swainiis, although 
this life form is iirohahly rt'proHcntiMi. 

An inii>r<‘ssivo foat-uro of tb(‘ Great Dismal Swamp, especially of the 
typical Black (4uiu forest, is its ecologieal atlinity to the tropical 
“rain forests” (llGgonwaldor), an alliultywhieh appears in a much 
slighter degree in the systematic relationship of the species. A num- 
bcj’ of factors which contribuU* t.o IJiis rosemblauco can at once be 
distinguished. 

1 . The general ohametor of the trees, with their arched roots, 
swollen bases, and straight stems almost devoid of brauohos to a 
groat height. 

’ Some of tho spocioa horo ennmorated belong ijroperly to marsh Bissooiatlons, and 
will be mentioned in that coimeotion. 
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2. Tho Hcarciiy of torro.strijil Ix'rlMwotms 

o. Tl)o ahmidaiioo of l{ir}j;<s liiich-oliinblnt? liaiuih whi<'h optai tlioir 
bloHSOinH in 1h(‘ tr(‘(‘ t()i)W. 

4. "rh<‘ {ilinosi <)iunipi*<ss(ni(*o of Ji wootly, l){iinl)oo-lik<i f^niss. 

6. Tho oooumnioi' of vji^oulni* <‘piphyl oh. 

G. Th<‘ pvoHc'iU'O of H woody, loniuthaooooH paniHih^ on Iho i.roos. 

7. The ahinuhinoo of Ihiek, ovorj^roon, lauoel-Hlnipi'd Iosivoh, with 
shining ui)p(M‘ Km*fa(*o. 

Of coiii’bo tho tropical innuonoo in, after all, \v(‘ak, and otu' oan 
readily call to mind many (diaraotoristicH of tho Uain Woods that are 
not reproHCnted in this £ar <*xtra-troi)ioa 1 region. Suoli art^ o])iphylly 
(epipliidos on leav(‘H); ahowy-flowcriMl (‘pi])hy1('s and })arasit(‘s; oauli- 
flory (llowiM's produced from tho old wood of troon); trooH with oom- 
poiind h^avoB; treoH with “plank roots;” o<‘rlain omhrophohous 
modi 11 cal ions, such as long-ohaimolod points t.o th(‘ l<‘av(‘S, whio.h 
carry off rain water, eU*. Moreover th<‘r(' ar(‘ many (‘oologioal foiajiH 
that coineidt' with largo syslematio groups of tin* 'rropioH, and are 
wanting in tho Dismal Swamp region, o. g., trc'o ferns, i)ahns, climb¬ 
ing and epipliyl.ic aroidH, (‘piphytic orodiids, epiphytic trees and 
shrubs (Ficus, Olusiaceae). 

PBESH-WATEU MAliHIl EOJiMATTONS. 

KEED MAUSU FORMATION. 

Along rivers — Af^sociniion. —Above the normal 
influonco of hrackisli water the larger Htii‘<‘ains of llie r(*gion are 
fringed by a usually narrow bolt of inarsh vegetation, which, on tin* 
one hand, paHw*H gradually into tin* salt marsh downsi.nsiin; on tlie 
other, iub) the wooded Hwami)H abovt^. Typical <‘xampl('H ar(4 to ho 
soon along the Nansimiond, the Northw(*Ht, llu^i I’awpiotank, and 
other rivers, usually at. or just above the upper limit of navigation. 
Like tlie inarHlies with a saline Hulwtratuiu, this formalaoji is eliarae- 
tcrij5('d by the ])repouderanoe of Hi)ecicH with a gnusH-lik(‘ liabil. and 
by the scarcity or entiire absence of woody ])lants. Wlien these 
occur, they arc ustially small cyptHsss trees {T<(.vo<liiim (lisnolum)^ 
bushes of alder {Alnns nujosa), willow {Halir nigtv^ inardi), red 
maple {Acer r^ibmvi)t Jieavirginicci^ JUiLignoliavirginiana, Rosa ram- 
Una, Olethra alnifolia, Ceidialantlms oockhnUdis, <dic., which some¬ 
times support certain lianas— Smikui lanrifolkt, Berahemiu saandens, 
Clematis r/rispa. Woody plants arc usually absent from the wettest 
part of the marsh which borders the open channel of tho stream, and 
first appear on higher ground farther back, becoming mor<' and moi'e 
numerous until the ojmn marsh passes over into the swampy forest. 

The outermost growth in water commonly 15 to 30 contimetcu's (0 to 
12 inches) deep is most often dominated by the cat-t<ail {Typha latk 
folia), which sometimes forms a nearly pure association. A tall 
IfmoifoUa) and the showy pickerel wood {Fontedcria 
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cordata) almost always j?r(>w witli tho T}T)ha. Bnlimsli {8eirpus 
Jaciififris), wild rico {Zizania aqnalica), usually small and 1 meter or 
so (3 or 4 foot), but soinotimos ^2\ motors (8 foot) lii^];li, 8iurn ricutae- 
Jblinw, and Polyganiun lujdwpipproidPH arc ordinarily abundant ele¬ 
ments in tliis a.ss(‘mblaf?(‘. At somo poinis ^voat quantitios of Acorns 
calamus, in mnirly par(‘ association, occupy that zone of tlie marsh 
which i mined lately borders ilio open water. In limit od areas June us 
effusus is predominant in t.ho f?rowth that frinpjos open water. In 
others Dianlhcra anicricana prevails, and is sometimes infested with 
massivs of tho p;oldon-y(‘llow stems of Cuscuia gronovii. 

Farther from tli(‘ channel, where the ground is a few centimeters 
higher and tln^ de])th of tho surface water is leas, a greater variety of 
species occur, many of which are characterized by showy flowers. 
rnde(‘d, tihere is no plant association of the region that is more note¬ 
worthy in (his roHjioct, as tho absence or scarcity of woody plants per¬ 
mits a betti'r disiday of th(‘ bright colors than is elsewhere xiossibU^. 
Here, as in th<‘ outer belt, monocotyledons of grass-lik(‘ habit are tphe 
dominant form, ticirpus cijperinus eriophorum is often abundant. 
The saw grass {(Ihulium ejffnsuni), so characteristic of tho great 
marHh(‘s in sou(h<M*n Florida, is soiiietiraes tho principal element of 
the middle Ixdt, osjx'cially along the Pasquotank River, near Eliza¬ 
beth Clity. It docs not grow as largo as it does farther south, 1 to 1.} 
meters (4 or 5 foot) being tho common height. Jiincns cauadeitsis, 
J. effusus, and other rushes are coininou. Species of Rynchospora 
{incjfpausa, glomerata), of Eleocharis, and of Carox, notably C. strida 
(forming strong t.ussocks), and, usually in rather shady places, O. 
gynandru contribute largely to the plant covering. The handsome 
lilac-colored blossoms of Iris caroliniana are conspicuous in spring, 
and the brilliant oraugo-rod flowers of Asclcpi(ts l(tnccolnln {panper- 
enJa) are oven more so in midsummer. Mruvdhus saccharoides is 
usually uoi abundant in tin* river niai’shcs, buf. nlMuiys attraolvS tho 
eye wh<m jM'eseni. The whi(.e, bution-shaped heads of Eriocauhn 
dccangularc an<l th<‘ beaul.iful, fnigrant, rose-pink blossoms of Bah- 
IndUi dndccandra are ofUm eliaraeteristic features of this jussociation. 
In autumn the yellow rays of Hidens triclmspernm give a bright color 
to the whole marsh. Trisetam p<dustrc and Baururus nerumis prefer 
the shadi<n’ edges of the open marsh. Oioula inacuUda attains a groat 
size in such situatiions, one plant liaving observed which was 
motors (8 C(‘ot) liigh, and 3 centimotoi’s (over an inch) in diameter at 
base. The suilniticous Decodon verticillatus, with numerous clusters 
of showy purple flowers, is often abundant on the inner edge of the 
marsh. 

Numerous smaller and less showy planirfs enter into this association— 
CenteVa asiaticu^ Hydroolyle unibellatn, Proserpinaca pectmoia, etc. 

Edges of Hygrophile Forest — Bnirpiis-Eriantlms Association .— 
Extensive tracts of wet land formerly covered with forest, hut now 
almost destitute of living trees, border the Dismal Swamp, especially 
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on tho north and oust, wliLh' .similar smiilliM* im^as occur ai/ llio <‘(lgos 
of Iho Ic.sscr wootlcd wwaaiiKS. In tho pliint coviu-iiii? of hucIi ])lacos 
Scirpiis riiperiiniHeriophonim iHalniosl. Invariahly the niohi Important 
element. This liand.soino H<‘<li»c usually ^»ro^^ s lo a lieii^ht of 1 tol^ 
nioUu’H (4 or T) feel). Willi it,but in smaller uumbors, msually occurH 
JSrictnfhuH saccharoulrn, Aery,showy with its liifls of (all eulniH Imnni- 
nating in light colored, plumo-liko panieh's (lig, s;j), Tijj)lia laf[folia 
and Andropogon glomemtUjS are likowLse ofkm abundant constitn- 



Fm. ^.—SriantTiua aaodiaroiaea on tlio oastom margin of tho Dumiul Hwaiui>. 


ents of this association. WoodumrdUi virginica and Anin<U)mria 
tecta are important in places, but these arc Ki)(*cit‘H which ait^ as char¬ 
acteristic of the forest formation as of the open marsh. Most of the 
woody plants that occur in tho river marshes aro likewise spai’soly 
represented in this association. 

Along ditches and in pools lu tho heart of the Dismal Hwamp the 
Reed Marsh formation is well roiiresontod. Jhdialiium ai'iindinn- 
C 0 um and Triadenwm vi/rginiemn are very abimdant in tho shallow 
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“ iuTiioiils ” of liho canals, "whilo Saiirurus is most at home in shady 
plac(‘s, whore it gj'ows in shallow watoi* or very wet soil, sometimes in 
imre associations of considorabh^ size. Less important are Scirpus 
('{jlwrinuH Lrioi}lwrum, 8. dimricatius, ErianfliiLS snccharokles, Eleo- 
rh(t)‘is viutdid, <‘1c. 

'^Popojjfraxjincal, rathiM* tluui jnmdy ecological considerations make 
it evp(‘(Uent lo disi.inguish this from the preceding association, 
althongh it. should ho noted that the diversity of forms is mii<‘h less 
than in tlui riv(‘r marshes and the iulliienco of the adjacent palii&trine 
forest is greater. 

now MAIlsrt If’OEMATlON. 


The term “ Ijowmarsii” inayhoeinxdoyed as an antithesis to that of 
“ liecd marsh ” in ord(‘r to designate the limited areas of marshy ground 
or swales whi<*li oc<*ur here and there in the Forested Plain, especially 
at waysides, and whi(’h are cover(‘d chieiiy with a low rather than a tall 
l•cody growth, Tlui W(‘t pla(i(*s in the pine harreiis, already described 
iindin* the Juvuling of “Pine Bari-ons,”^ could x)i*oporly be referred to 
this formation, with which they are ecologically homologous; but, as in 
other (‘jises, it has Hoem(‘d best to describe such extremely limited 
associations in connection with the extensive formations to which they 
belong to])ograi)lucally. For the same reason tlie “dune marshes” 
have been t.r(‘at<‘d in connection with the sand strand, whilo from the 
strictly ccologi(*al point of view they belong to the “low marshes.” 

Eynrhospara-Mloodharifi ^issonintio'i }.—'Pho vegetation of the low 
nuirshcH compris<‘s a griiat variety of sp(‘cioH, predominant among 
them IxMiig numerous sodgos. Of these the most abundant are as 
follows; 


ltyncho8ji>orci oyinosa. 
Jil/tichospont iiiPMjMnMi. 
JiyMhoH'pnra ghnnerata. 
Jiyuolionpora mmioiiUita. 
PUm'lud'iH omtiu 
Mcoohai'iK iorWin, 

(J'cwK vt’vriK'nm (oliaraotoristio). 
Fiiii Inifttyh’H a n I iimii atin. 


Fivibristylis laxa, 
Idpocarpha omuidnta. 
Fiiirma ^(jvarrosn. 
OyperiiHjluvi’mpnii, 
CypcriiHjIa vi comas. 
Oyperas pseadnwgelvH, 
Cyperm hasjmn. 


Likewise abundant arc various rushes, notably; 

JuiiGas ucnmivatiu; Jumns canadensis. 

Jancas acuiniiurtus (Ichilis. Junovs aetucciis. 

Jmious marginatKs, Jwuyas repens. 

lrlpeci(‘H of Xyris {X. oaroliiiiami, X. amhkjwi, etc.) are conspic¬ 
uous with their bright yellow dowers. 

Gimwis, mostly with weak, decumbent culms, are often an impor¬ 
tant olemenl. FiXtunplos are: 

Panknlaria paUida, Panicum vertuoosum. 

Vatiicnm gUilvam. Panicam viaddwnt. 


‘Above, p. 405, 
33502—No, 0—01-0 
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Amoiii* ojlK'rhpiMMOHlliatoojiiinonlyoomr m (li(‘ low marhlios are— 


Hydracob/le imln Ihtia. 
ITifilroootyle ninitnculoides. 
7i7i<,t'ia mariana. 

Hhc,ria m'vqinira. 

Ludwiyia l}nea}i'>. 
Litdwigia aliennfolia. 
Tnadenitni virgiaicim. 


7Hiinn n i iim capiliaa am, 
IJinadaniiii ittlK’ro.vm, 
<1ra1in7a spim rocarya. 
drathia rircjivica. 
Ilysatilhrs aUentatla, 
7lysanih< s gmiin/oM< s. 
dorardia }>nr}nir(a. 


Two wliite-Ilowoml vioh'ls {llola pnmultvfoha, T lann olnfa) 
likowi&o charadonhlic. Most of ilu'.sc planis begin to flowiM* about, 
miclsuininor, tli(^ violet h being the ])nneii)al V(M*u{il-flow(‘ring speeH 3 K. 

Along the Dismal Swamf) ('anal, in moist, samly, more oi- k‘ss in<>o- 
lieroiit soil, which luis been heaped nj) hi the ])ro<M‘Ms of ('veavaliou, 
this rormation is eharaeteristieally represt^ntcal b,^ - 


Carp,r m’rriicoMi. 

Juimut vanadensi't, 

Ju}tCHii acuniinatm <iW)i//s. 
JuiiPiit^ repens. 

Cyjjemis arybirovluaos. 
Ryneliospiora qlomera ia. 


liyuehospora a.nllaris, 
tkntntna> e< minis. 
I'avieinn scahniiscniiim 
Jtnsiaea deeiimus. 
Ludwigia alfernifoUa. 
draiioia iip7iaero<vr2xt. 


A rank growth of Cyjjerus erijfhvorhizon (> tlocimokirs feet,) or 
more high is shown in (iguri* 84. Funaria liygromdrmt is an abun¬ 
dant moss in the made ground along tht^ eanals in eai-ly May, but 
entirely disapijoars before nudsummer. Finns, notably Onimindri 
regahn and Woodinardia arpolafa, eoloniKO the eanal banks from the 
neighboring swampy forest, 

On the margin of Late Drummond, in the heart of the Dismal bwamp, thevo is 
a small area of perhaps a hoi’tare (3i acres) which is hare when the wuIot level is 
low. Here oocuth an aasooiafcion m which tall plants of the Hood Marsh formation, 
Seirjpiiis eyperiiniH eriop7\ornm and EriantlniH Mce7i(tvoi<li>s, mingle with Low 
Marsh forms. In almost pure white sand at the very edge of tho lake duiwiis 
repeiiH ia abundant, forming a short soft turl. Honror tho bordering woods the 
soil is a wet muck, composeil almost entirely of organic matter, and is somewhat 
densely covered with a variety of species, T*anieiivi gilibiun, Paineidat ia jxtlhda, 
and IIoinaloc&nc7miH oryzoiden are conspicuous and ecologloally very similar 
grasses. In midsummer the showy flowem, palo idnk to deep rose color, of Rheria 
virginica and R. mariana^ aro the principiil color element. Other siiooios, notably 
Junci, Uydrocotyle v.wbd7afct.^ Ajdos apioa (tiiJbcrom), and Docodim verfieHiatus 
help to complete the assemhlsge. 


ADAPTATIONS TO BJNVXRONMBNT IN THE FRESH-WATER MARSH—LIFE 

FORMS, 

The vegetation of the treeless marshes is exposed to certain condi¬ 
tions which, in the palnstrino forest, can greatly aflPeot only tho large 
woody plants and the epiphytes. These are— 

1. The direct heat and light of the sun, as opposed to diflCused light 
and radiated heat. 

S). The mibroken meohani oal and physiological action of air currents. 



HE D1S\UL SWAMP CANAL NEAR :30u 







FEEDER CONNECTING THE DISMAL SWAMP CANAL 


CONTR. NAT, HERB., VOL. V 
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OlluM iinporlani li(o I’adors aro— 

3. Abiiivdunl procipilalion iunl liunudily, ms iliroiigh. 

out ilio region. 

t. A soil coiiljiiiiiiit* al)uiidan< inoistuiv, and abuiidaul ml,roi;(‘iiouH 
maiior, bid v(‘la(iv<d,> cold, poor in o\yi>(‘n, and jirobably more or 
less acid. 

This cxposnr(^ in dii-i'cli lii^ldi and llui accompanyiun and icsnlliiig 
heal, as well as to the drying effect of Iho wind, creab's <i tendency to 



WL —Ouperna enilhrorlusoa alonR the Dismal Swamp Canal 


excoHsive transpiration from llie foliage. («)ldness, an<l doiibtleRS 
acidity, of the substratum, moreover, I’educes tliii power of the roots 
to absorb water, although so abundanti in the soil. I’herefore it is 
not Run)j*ising that the vegetation of tlie fresh-water marshes, like 
that of the salt luarshos, exhibits in a <*ertain degree those i}oeuliari- 
tiob which lire often ternu'd ‘'xiM'ophytic,” rndoed, there is but one 
important point of difference bot.wecni the environinont of the fresh¬ 
water mansh vegetation and that of the salt marsh, the absence in the 
former of any considerable amount of sodium chloride in the soil and 
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water. But as lliat ib one of the most, effective agents in tlte devclop- 
inent. of adaptations against excessive transpii-ation in salt.-riiarsli 
plants, 1.h(i .verophytie (pialit.yis naturally mnehless marked in the veg¬ 
etation of fj‘(‘sh-wat(n‘ niai'shes. 

In the Fresh-VVater Marsh fornnition it i.s prin<*ii)ally the re(«l-like 
nionoeotylodons which exhibit, adaptations that, can l)o rcgai'dod as 
protective against ex<‘OHsive transpiration and too int(niso ligld. The 
position of the exposed loaf surface is chiefly concerned. "Phe leaves 
are often isolateral; they are usually oK.hotropic (vortical) o»’ nearly 
so; the margins are somothnes involute (Oladium, Rjuichospora, 
and numerous other sedges and many of the grasses), or tlie leaf is 
even tci*ete (species of ,Iuncus); and in sc'veral cases, e. g., Iris, 
Acorns, Xyris, 'PyP^iih I’ll© leaves are oquitant., with odg(‘S ()ppos(‘d 
to the greatest number of incident rays. The cuticle is often consid¬ 
erably thickened. Hairy or waxy coverings, on the other liand, are 
either wanting or so little dev<‘loped as to b(‘ of slight. prot(‘ctive 
value. Neither the possession of leathery loaves with shining u])p(‘r 
surface nor of water-storage tissue (succulency) are characUu'istic of 
this formation. 

The remainder of the Fresh-Wator Marsh vegetation (‘xhihit.s lit¬ 
tle or no xerophytic structure. It is, indeed, for the most part 
markedly hygrophilo. The tall, reed-like plants afford the smaller 
forms considerable shelter from sun and wind, so that the majority of 
them reciuiro no other protection against excessive transpiration. A 
result of that exposure to the direct nuM'hanieal action of the wind to 
which the vegetation of the larger inarshos, unsli(‘lter(‘d by tall woody 
plants, is subjected is the development of nuieli strengthening tissue 
(stor('omo), noticeable especially in the Hhmis and leaves of many of 
the sedges, grtisses, and rushes. 

The marsh vegotiation is established upon a watery, incolKovmt soil 
which would, afford hut a ])reeariouH foot.ing to th(^ i>lan(.H W(m’o not 
most of thorn especially flt1.od to hold l.hemselves in ])lae(' by their 
strong, creeping, in many cases branching, roo1.Htocks. ffMds is con¬ 
spicuous, as in the salt marsh formation, in IIjo ease of t.jiU, heavy 
plants like Typha latifoUa^ Erianilimsacaharouhs, Heirpus ryperinus, 
S.lacu>striSi Oladium effumm, etc. The ric.hnesH of tlio Hui)stratum 
in organic matter permits a dense, luxiiriant. plant covering, and thus 
the danger to the individual plant of being uprooted is reduc(Hl to a 
minimum. Some of the lower growing plant.s, being loss Uablo tio this 
danger, have thick, comparatively short rootstocks, which arc better 
adapted to the storage of reserve food than to soil binding. S\ieh are 
Acorus calamus, Peltandra virginica, Fontederia cordata, Iris caro~ 
limana. Oicida macidala has a cluster of fleshy, dahlia-like roots. 

Water contains of course a smaller percentage of freo oxygon 
than does the atmosphere. Consequently a soil rich in water is rela¬ 
tively poor in free oxygen, and all the more so if the soil is acid. 
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Now, ovyf^eu, ah W(‘ kuow, is ueceshaiy to the roots, as to all other 
orgauK ol’ the plaati, furnishing energy for the carrying on of their 
vital processes. We have seen that the knees of the bald cypress 
possibly HU])ply th(‘ I'oots of that tree with oxygen which they obtain 
from the air and transmit through their open, spongy cortex. A 
similar function is i)i*obably p(‘rformod in various hor])ac{‘ous marsh 
plants by tlu‘ soft, ojxui tissue which ofU'u forms a thickening near 
the base of tlu' stem (or ratlier, just above the surface of the water 
or the Avat(‘ry soil) to whi(0i Schcuck' lias given the uami‘ nerencliyma. 
This spongy, a<‘rating lissms usually bright, white in color, is 
develop<‘d in the cort.ex and .soon ruptures the epidermis, usually 
first breaking through longitudinal fissures. Although analogous to 
cork in its point of origin true aeronehynia consists of delicate 
parenchyma with thin, nonsuberized walls, and contains, when fully 
develo])ed, nunuu'ous largi* iiiterei'Uiilar spaces. It is particularly 
noti(‘eable in t.his region hi s]>eeioR of tlu^ throe relat,ed orders, 
Lythraemu' {Dooodon Melastomaeeae {Rhc.n'd virgin- 

ami <)nagrac(‘a(‘ {lAKhtnght Unearin). South of the Dismal 
Swamp i‘('gion, in th<‘ latitiub' of Cape llatteras, occur other species 
which ihwelop mn*enehyma, i. e., Tllwjria ghthplla, LuclwUjiu pilom, 
and Ij. ghtddniimt. In Liidtoigia Imearis, however, most of the 
thick(‘uing tissue, at l(‘ast. toward the end of the growing season, and 
in L. all of it above the very base of the stem, is suberized, 

and t.horofore not t.riio aiTcnohyma. 

AQUATIC VEGETATION. 

The true walrn* plan1.s of th(‘ region wore not .studied with the same 
care as was bestiowed upon other formations, because with this paid, 
of the xiiaiit. cov(‘i*iug the problem which was kept chielly in view 
dui'ing th(‘ i)rogr<*.sH of (.lie survey does not especially eouceru itself, 
and be<‘au.s<* an I'xhaustivo (‘cologieal investigation of the a([uatic 
llora of a region dmuands much more time t.haii could bo devoted to 
it in this ease, dousoipiently only a supeiTicial des<*rii)tiou of this 
interesting formation is possible here, and the lowin’ forms, algae, 
etc., are uol. Iir(‘al.ed. 

'riiis, unlike inosii of the other formations, prosontsno clearly defined 
associations corr(‘sponding t.o tojiographical conditions. On the con¬ 
trary, the distribution of aiiuatiis xdauts seems to be largely deter¬ 
mined by the accidents of dissonimation, so that in this pond one 
species or life form, in that another, may happen to predominate. 
Tlioroforo it luis seomod most expedient to present a general view of 
the afiuaOc vegetation of the entire region without attempting to sub- 

* timber ias Af*renchyin, eln dem Kork homologea Guwebo oei Stunpi^flanzen,; 
Jabrb. ftti’ wissenschalt, Botanik, vol. 20, pp. 326 to 574, i, SS to 88 (1^0). Also 
Goebel, ■WasBerpflanzen*, Biolog. Sobild. Tbeil 3, pp. 350 to 260 (1891). 

'‘Bee J. Bohreuk, Bull. Torr. Bot. Club, vol. 16, pp. 315 to 838, pis. 90 to 97 (1880). 
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divide lh<‘ forni^itioji, and to follow this with a clasHifn'ation of tlio 
ociolos^ical fonnh. These, like llie h^'slonuilie forms (as to j^enera and 
families), ar<s without e.ve<‘ptioa, such as ar(‘ widely distril)ut(*tl over 
the faeo of tiie i»lob<‘. 

OOMr(JSIT£ON ANJ) I'TlYSKXmOMY. 

The gi*ea(or part of the aqiiatie vei?<‘tati(m oeenpiivs bayous, ])ondH, 
and ditches, whoi'o the eurroul is very f<‘eble or nou(‘ is i)(‘re(‘i)til)le. 
riiitolria canadensis wiiti tho only truly atiiiatie embi‘yophyt(‘ whi<*h 
wjis observed to grow iu the chauiud of the larger streams. 

MijriopliijUum lieieroplinUntn and Vnskdui odorntn are two of the 
most abundanti and eharaebu-istic water x)lants of the region, and are 
often associated, especially in the numerous shallow pools which occur 
in the open marsh land that borders the Dismal Swani]> on the north. 
Tho water lily is OHp<‘cially common, covering tlie surface of ponds 
with its shining leaves and handsome whik' (lowoi-s. Both s]K*eics 
have sti'ong rhizomes that, ereoj) in the mud at t.he bot.tom. But., while 
the stout brittle stems of the Myriophyllum, ofhm ov(‘r I niotcu* ^10 
inches) long, rise above tin* surface of the water, Dastalia usually 
sends up its petioles and pedicels only so far that the fully developed 
leaves and flowers float uixm the surface. In Myriophiiflnm hefero- 
pliljUatn the upi)er part of the stem, often 1.0 a length ol 3 ihxdmoUu-s 
(over (5 inches), is einersod and bears simple, entire, or merely S(UTate 
leaves, which are sharply dilfeiMuitiated from th(‘ linely divided sub¬ 
mersed ones. Both Castalia and Myrioi)hylluni prefer wat('r that, is 
exposed, at least for soim* hours of tho day, to din^ct sunlight.. 

Nymphaea ndnena, wliicli is sometimos ttM’rostidal and t.hon enters 
the Reed Marsh formation, is often a<inatie, wit.li the habit of Oastalia. 
The handsome yellow lotus {Nelninbo (idea) was observcHl only near 
Edentoii, N. (3., wliere it e()v<‘r(‘<l <h‘nHely a shallow bayou opening 
lnt.o Albomarhs Sound. The great orbicular, p(dtiato leav<‘S (dther 
float upon the surfaee of th<‘wakn* or arci lifted eonsiderably above 
it upon oh)ngat.(*d petioles. Tho paU‘ yellow (lowiU's an* lik(‘wis(» 
lifted above the surface. (Growing among the pt'tioU^s and pedie(‘ls of 
Nelnmbo wore great (prantith's of freo-swirnniingjkS^j/rodf'/u /iolyrhrja, 
which in other (piiot waters of the region soriud.inu'H grows in m^arly 
pure* iisHoeiation, spreading a sheet of groon ov(‘r the surfaee. 

Almost as important as Oast alia ami Myriophyllum anii spoci<*s of 
Utricularia, notably U, xnvrpn/rea and U. invfiaba, which are also j)lants 
that grow best where their floating or einersed portion is oxi)osed to 
the sun's rays. U, purpurea is most abundant in ditehos in the open 
part of tho Dismal Hwainp, whore it associatos wit.h C'asialia odomfu 
or, in tho recesses of the morass, with Sphagnum auspUlntum plumo- 
sim forma.‘fprmfu, andxS. Ikearmyi. Itoftengrows in sneli groat(juan- 
tity as to obstruct navigation in the smaller <*analH by poh^, paddle, or 
wheel. The imisses of stems and leaves, wit.h innumorable swim bind- 
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ders, float jusi lx‘neatli Hie Hiirfaoo of tlio water, unattaelied to the 
hottoui, and h(mu 1 up into ilu‘ air peduiicleR boami^ iimnerous small 
purple [lowers. (J. injiafd, on tihe other hand, inhabits open ponds 
outside lh(‘ palustriue forest, where it is often accompanied by CaUi- 
tri(‘h(‘ hefrrophijJUt. The iuHab'd petioles of its uppermost whorl of 
leav<‘s form a small buoy, whieh floats upon the surface and enables 
the summit of iih(‘ st(‘m, with its raceme of bright yellow (lowers, to 
develo]) oiitshb' th(‘ water. The submei'scxl loaves arc provid(‘d with 
nuTiKU’ouH bladders. 

Th(‘ liopatie Rircid fliiitans in a common plant of the region, often 
growing teri’ostrially, even in moist corn fields, but also occurring in 
an acpiatic form, which floats just beneath the surface of ponds, 

Isnardia {Lticltoitjia) pahtstria i\m\ JmiouH rej>t;n.s‘are likewise often 
tcrinstrial marsh i)laiits, but sometimes grow in shallow water, where 
only their uppei-most leaves roach the surface. Tlu' difference between 
the h‘ri'(‘Htrial and aquatiie forms of Jiinriia repem is striking.’ The 
CoriruM- has short, <M‘<*(*ping stems, with sliort internodes and loaves, 
oft(‘n mak(‘s a veritabh* sod, as on the margin of Lake Drummond, 
and (low<‘rs [>r(>fust‘ly. Ilie water form develops greatly elongated 
into modes and longer leaves, and apparently does not produce flowers. 
It Honudimes grows in wat,er 3 decimeters (1 foot) deep. 

Th<‘ species of Sphagnum, S, (‘uspidatmn pluninsiim tormft S(>}rata 
and >y. kearneifi, already mentioned as associating with Utricularia 
2 )iirpurea in the waters of the ditches in the Dismal Swamp, ai*e there 
the most abundant of tlu* aquatic i>lants. Their stems, usually 3 to 
6 decimeters (I to 2 foot) long, often become detached, and seem to 
grow (Sjually well when float,ing freely. Either they are wholly sub¬ 
mersed oi' the uppermost i)ovtiou is eiuerHe<l. The foliage is very pale, 
Gsp<*(*iall.y ux)()u the siibinei*Hed xmrtion. 

Inha])it<iug th<^ cold water of ditchiis in t,ho heart of the Dismal 
fcJwainp, whore the amount <»f <lircct sunlight wliich reaeh(*s the surface 
of the wat(‘r is small or none, are Poiatuotpdon with stems 

rooting in tlu* mud at (,li<‘ bottom and with its firm, rather large, 
iiX)j)erjuost leaves Iloa1,ing, and Hparyanium ((ndrorUtdait}, likewise 
rooted in l,h<^ substratum, while the ui)per x>art of 1h<» Ht(‘m, bearing 
tlu* iippermosl, leaves and the inflorescenee, rises Into the air. 

ADAI'TATIONS TO KNVfRONMKNT. 

'I’he charactoHstic miuatic plauiw of the Dismal Hwamp region may 
bo ecologically edassifted as follows:^ 

1. Submersed: 

(n) Freely floating (near the surface); UfriGutaria spp. (flowering peduncles 
emersed); Hiecia Jluitans. 

(b) Attached to the bottom: Plillolria eavadenHitt (always submersed); Sphag- 

>See Holm, Bull. Torr. Bot. Club, vol. 20, p. (1890). 

• Foliowiixg roughly Ihe classification used by Schenck, Biologie der Wasserge- 
wachae. 
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num Icearneyi and S. vuajitdatuni plumosvm fonna fterrnfa (often submersed); 
CalUtrichc helemphyllu, Juiichs rejyenit, and Taiiardia jjaliistria (Homeiinaes 
snbruprhed). 

2. Floating upon the surface. 

(fi) Freely: Sjrirodoln polyrlviza. 

(?)) Attached to the bottom, uppermost leaves floating: 

Flowers floating— Caatalia adornUx^ Nymphaca adiietia (usually). 

Flowers usually emersed— Nehimbix lutea, Poiamofjetoii louohilca. 

Flowers submersed— CallHriche heterophylla (usually). 

3. Rising above the surface, attached to the bottom; Spnrgaviuni aiidrorladnm 
and MyHophyllum lieterophylliim (the uppermost flower-beai’ing portion of the 
stem emersed). 

The general characteristics of aquatic plants arc much the same the 
■world over, and have been so often doscril>ed thai/ a del ailed account 
of them here would be superfluous. 

The root system is usually comparatively little dovolopod, sineo 
water plants absorb most of their fluid nutriment <lircctly through fho 
foliage. In the freely swimming forms the roofs roach f.lieir mininmm 
development, being entirely aborted in some chhoh, whih' in larger 
plants that are attached to the bottom tht'rc is a groalicr produetion 
of mostly simple roots, which are perhaps ehiofly used as holdfasts. 

The stems in the lattc'r group usually creep at some distance over 
the bottom as rhizomes, sending down roots into the soil before rising 
toward the surface. That portion of the stem which asconds tlirougli 
the water is most frequently slendei* and branching. Tlio rootstock 
is sometimes thickened and serves for the storage of rosorvo food, 
especially in the Nymphaeaceae. 

The submersed loaves arc usually either elongated, narrow, and 
flexnouH {Pliilofrin canademis, Junaufs repens, Sparganvmn andro- 
dadwn), or finely divided with fiUfoim sogmonts {Myriophylhm 
heteropUyU/um, Utricalaria Rpp.)’, and, iii Utrioularia, provided with 
insectivorous bladders. I^hoy are always thin and delic'ate, wilting 
rapidly when exposed to the air. The floating heaves are mor(^ often 
broad {Potamogeton lonchiten, Nymphnea (ulnena), often ()i’bi<*ular, 
or nearly so, and peltate (Neluinbo, Castalia), and with au ombro- 
phobous (water-shedding) ux)l)cA’ surface. Peculiarly spoc-ializod ar(^ 
the floating leaves of UiA'imlarm infiata^ mentioned above. 

In anatomical structure water plants ax'© chiefly remarkable for the 
feeble development of certain elements which are strongly tlevoloped 
in most land plants. In the stem the mestomo bundles are small, and 
are grouped together in a central cylinder -wilh the vessels few and 
but slightly or not at all liguified. Large lactines, which probably 
serve as au aerating apparatus, are present. Mechanical strengthen¬ 
ing tissue is in most cases wanting. 

Submersed leaves usually have few or no stomata, chloroxxhyll tissue 
of the spongy type (no palisade), epidermis without hairs, its coll 
walls not thickened, the radial walls usually undulate and the colls 
often containing chlorophyll. In shorli, there is a total lack of pro- 
nerflinst pxcesaive transulration. and this explains the rapidity 
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with whk'lii subino»*j>cd Jiqutiliefi willi wIkmi r(‘inov(‘<l from the water. 
Tlie lloalin^ loav(‘S ar(‘ hoUer proteettMl, powsessiug Htoniata (on the 
upi)er surfa<*(‘ only); a Ihieker-walled epidermis; often triiei)ali8ade; 
and sonietiinoK a dmme covering of papillae (e. g., Nelumbo), which 
eanses waUn* to roll olT ihe Hurfa<*<‘ without, wetting it. In aquatics 
of this <*huss a t i*an8])irat,ion <*iirr<‘nt is maintain<‘(l from tlu' roots U) the 
leaf Hurl'acos. Ijai'g«‘ lloat ing leaves ar(‘, mon'ovor, ])rovid<‘d with more 
or 1<‘HS moehanieal stirengtlumiiig tissue and with larg(‘ intere<dlular 
spae(‘S near the low(‘r surfa('<‘ which servo as swim-bladders, cooperat¬ 
ing with the water-shedding papilUw‘ in keeping the leaf afloat upon 
the sui'face and the lay<‘r of palisatlo always horizontal and opposed 
to the light rays. 

The ilowers of embryophyt,ic wab^r plants in mo,st cases either are 
omersed or lloat. ui)on the surfac<‘. 

PHYTOGEOGRAPHICAL APFIKnTIES OF THE FLORA. 


The factor in the physical (‘iivironment of plants and animals which 
exerts t.he largest, (‘ontrol over tludr geographical distribution is tem¬ 
perature. It, is t,he sum total of otTectiv(‘ temperatures (above 0'^ C.) 
received during the i)oriod of greatest vital activity, the “growing 
season,” tbat seems to determine tlio polar or the ui)ward limit beyond 
which a given organism can not successfully maintain itself against the 
stress of its physical or biological environment. Hence it is the sum 
of eflectiivo tiemperaturos which fixes the limits, polar in point of lati¬ 
tude, upward in point of altiitude, of the great life zones. These zones 
in North America, as now often recognized,^ are iis follows: 


1. Boroal Region. 

(a) Arctic-Alpine zone, 
do HuclBouiau zone. 

(r) Canadian zone. 

S, Axietral Region. 

(t/) Transition zone. 

{<•) irpi^r Austral zone 

(/) Lower Austral zone 
3. Tropical iiogion. 


J Carolinian area. 

(Upper Sonoran area,. 
(Austroripadan area. 
I Lower Sonoran arejt. 


Anotiher factor which in groat, measure c-ontrols the dlsl,ribution of 
life on th<‘ surfac-e of i.he glob<‘ is wattu*. The quantity of atmosi)horic 
humidity and of rainfall is next in importance to that of heat in deter- 
mming t.ho distribution of plantrs, and, loss directly, of animals. Wo 
have, therefore, a division of the Ijower Austral life zone into two 
areas—an eastorn or huiiii<l, Hie Aiistroriparian ai*ea; and a western 
or dry, the Lower Honoran area. The actual difforenee in quantity 
of rainfall which ilxcs tluJ divitUng liiu'i bot,W('on these two iweas has 
not yet been aHc.ertained. T'’hey are even more strikingly different 


‘ Merriam, 0. H., Yearbook IT. S, Dopt. Agr. for 1804, pp. SO.’i to 314 (1H1)5); and 
Bull, Div. Biolog. Surv., U. S. Dept. Agir,, No. 10, pp. 18 to 58 (1S08). 
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eGoloj?i(*ally ilian in t]iei7* syMt.<‘7Uiii/U‘ j’oi’ius, th(‘ Iminid area 
heavily foroHl(‘d, while the diy Lowta- fSoiioraii area is doHtil.uU^ of 
forest in Ukh sti-iet senso of the term. 

POSITION IN THE LIFE ZONES OF NORTH AMERICA. 

The sonthoasterii (*oriier of Virf^inia, iiieliuliiij*; tlici (Ireat Dismal 
Swamp, eoiistilules Ihe iiortlumsiern 1,enniua1 Loii of (.he Aust.ro- 
riparian Area. Hen^ this ai‘ea eovers but si limibal l.raei wliieli does 
not greatly exceed the bounds of the l>iHtnal Swamp region. It is tlie 
low elevation of this strip of sandy coastal plain and Its neighborhood 
to the ocean that permits the in’csenco ol’Austroripaidan flora, while 
not faj‘ westward, with a comparatively only slight Inci'tnise of alti¬ 
tude, the Austroidparian ciloment Ixn'oinas subordinat(‘d to the Oaro- 
linian (Upper Austral), which x)revailH tln-oughout the hilly niid<lle 
country <)]■ Piedmont region of Virginia, tlie Oarolinas, and (T(‘orgia, 
as w('ll as ill the greater part of Maryland, l)(dawar(‘, and New .ho*- 
sey. Tliia transition from the Lower to the ITpixo’Austral zone is 
probably indiieod as imieh by Inereasing distanei^ from the s(‘a, with 
its tempering influence iiixm the elimate, as by the relatively insig¬ 
nificant increase in the ehwation of the land. 

Farther southward the widtih of the AustoiTiiiarian Ixdt eonstantly 
increases. In North Oarolina it cov<‘i*s nearly ono-t.hird tlie t-otal ai*ea 
of the State, while fully half of South Oarolina and (loorgia and the 
whole of Florida, excepting the extronu' southium (tropical) iiortioii, 
belong to this zone.^ 

AUHTKORIPARIAN PJ.ANTS REAOIIINO TllEIE NORTHERN LIMIT IN THE 
DISMAL SWAMP REOTON. 

Not a few species of plants wliieli belong xiroxierly to the Lower 
Austral zone range, in gradually (U‘ereasing mimb<M' of forms and 
individuals, north of the mouth of Ohesaiieake Hay. Nev(M*th<dess, as 
a whole, or, botUu* speaking, as th<^ iiredouiinant floral eleiiKUili, the 
Austivw'ixiarian flora finds there its northeastern limit. (Vmvcrscly, 
many of the speeios that inhabit the Dismal Swamj) are most abundant 
In and characteristi<* of the Uxijier Austral zone (Darolinian ari^a), ami 
some even belong to tho Transition zoiul But tht‘ most oonspieuoiis 
and abundant siiecies, such as eontribnte largely to the jiliyslognomy 

’ The limits of this aroa are defined by Dr. Merriam (Bull, Hiv. Biol. Snrv., U. S. 
Dept. Agr. No. 10, p. 4:5) aa follows; ‘"The Aimtroripariau area oocnpies the 
greater part of the South Atlantic and Gfulf States. Beginning near the mouth 
of Chesapeake Bay, it crosses more than half of Virginia, North and South Caro¬ 
lina, Gfeorgia, Florida, Alabanaa, the whole of Mississippi and Louisiana, eastern 
Texas, nearly all of Indian Territory, more than half of Arkansas, southern Mis¬ 
souri, southern Illinois, the extreme southwestern borner of Indiana, and the 
bottom lands of western Kentncky and Tennessee."’ It does not seem proper that 
so much of Virginia and North Carolina should he included lu the Lower Austral 
zone. Certainly the flora of all hut the most eastern portion of Virginia is pre¬ 
dominantly Carolinian rather than Austroriparian, 
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of tli(‘ voi?et,Htion, propocly Aiisi.roriparian planis. Among these 
“cluira(‘t(‘r plants” aiv a (‘oiisi<loi*abl(‘ iiiimh<‘r whieli do not extend 
nortli of th(‘ Disuuil Swamp region, namely: 


• PJriantlniH mochat'oidcn, 

J^aiiioain {jihlann.' 

*lhiiola pauioahtia. 

Avnialinavia iiiaoranporina. 

Cypecas lutftpan. 

' Fimbriaiylii^ sjuiditicn. 

Vladium ojfnmm, 

Carex vornwom. 

' TUla ndaia mnonides. 

AfavioHoo {ZephyratdhcH) atavufHco. 
Qitct'cun laiii'ifolia. 

^inryhiiaua. 

Clctnatin ct'inpa. 

Pormi horbonia. 

Po'Hoa jmboHooiiH. 

'*Jiocaukuria Imrbaca,' 


Zun thoxyluin da vadiotviilin. 
Jatrapha siiimilona, 
Boivlioinia Hcaudeiis, 

Col'll iin dnola. 
iV//fiso atjuaiica. 

Nyssa billnra, 

Loiicolhue axillaris. 

^Pieris iiitida. 

Bfyrax grandifolut. 

Fi’axinns caroliniana. 
Gohcmiuni sempcrvireus. 

CUillu'arpa ainei'icana.' 

' Physalis viscosa. 

Bicpionia criicigora.^ 
*Eu2)atoriit in capillifoliiini. 
*JiorHclii(t fridc.'icoiis. 


IMioho .siM*<'i<*s whose names are jiixn'odod by an HsU*risk are not 
eonliiUMl to lh<‘ 1 jOW(m‘ Austral zone, but (‘xlond southward into the 
tropical region. A ('omplete list of the species wliieli aj*o known to 
reac'h their northern limit in the Dismal Swamp region is given in 
the tabh' of nortihorn limits of Austroriparian species, which will be 
found at the <Mid of tiJiis chapter. 


PLANTS liWAC'llINd 'lUIEUi B(JUTHBEN LIMIT IN THE DISMAL SWAMP 

KEGION. 

Ii(*si<les the Low<‘r Austral element which dominates the (lora of 
this region and th<* large numbin’ of ir])per Austral speoies, there are 
a Jiumber of plantiS wliieii apj)ar(‘nitly h<n*e reach their southern limit, 
at h‘ast in the Ooastal plain. ^Phese belong to three categories; (1) 
SI rand i)lants liarilly to be reekoiied to any of (he life /ones; (2) 
mostly palustrine Hpmdes, cliiedy id* boreal origin, to wlueh the cold, 
W(‘t soil of the swamps offers a <*.oiig<niial (Miviroinuent; and (2) nou- 
palustriiie Hp<‘<'i<*s, whiidi are either of th(‘ Transition /one or of 
both that and tlie Ifppm* Austral. A pridixinl (*) indicates that the 
Hpcel(‘s reai'hes itsaedual austral limit in pointiof latitude, irrespective 
of altitudis in th(» Dismal Swamp r<‘gion. 

I. STRAND PLANTS. 

^Anmophila(tremria.- ^Amuiodenia peploides. 

^ Fcshica riilmi ,' * ITiulsoii ia iomcidosa. 

* IjCohou‘ 7 ii(i riti mn. ‘ 

' Occurs sparingly in mountain valleys in eastern Tounesseo. 

“ Uangos several miles south of Virginia Beach and i)erhai)s into North (Jarolina. 
‘ The yox.glaiiccsooHH Hack, occurs in central Tennessee}. 

* Aocredited by Watson to (Georgia, but this itMiuires confirmation. 



450 BOTAinOAL SURVEY 0¥ DTHMAL SWAMI’ REGION. 


3. PALUHTBINE R1>E{"1MS. 

]yryopteris{Aapkliim)iipin}floita({ilatala. *C(r»•<■.»■ waim’oi.s. 

PanmUaria {Olyeoria) hmchyphjjlla. aaulthi'rin ptwnmhenn. 

*P(ttii(inlana ohtma, * UtHnilarhi clamMina. 

Panicularia i>alluhi, 

3. N<»N]>Al.lTSTlilNH HPUCriOH. 

Carex oontellata. PoteuMla immilu. 

JuvcoUJen (Luzula) pilonuvi. Agmiumia sit'iota, 

CypripeiUnm acaulo, Vuleviaudla dteiiopodifolia. 

Salix Jliiviatihit ( loiigifol m ). 

NORTHERN LIMITS OF AUSTRORTPARIAN PLANTS REACHING THE 
BISMAL SWAMP REGION. 

The following tables give th(‘ northern liiuili of most of t.he cluirfw*-- 
teristic species l)oloiiging to the Coastal pbiin or Aiistroriparian ai*(ja, 
which extend northward along or near the eoasti as far as tlu't south¬ 
ern border of North Carolina or farther. In some c*iis(‘s ther<i is room 
for doubt as to wliether tlio species is really of Aiisti’oriparian raiJuu* 
than of Carolinian origin, lint the great majority of the si)eei(‘s tabu- 
latod unquestionably reach their great(‘si) development and widest 
distribution in the former zone. 

A number of signs are used in order to denote the further distribu¬ 
tion of the given species. Thus an asterisk C**) indicates that the 
species so designated jilso extends into the Tropical Zone, or at least 
into subtropical parts of Mexico or the West Indies. A dagger (f) is 
appended to the names of species which range northward in the 
Mississippi Valley to latitude 30® or farther. A double daggtu* (J) 
denotes a strand plant. Species of that formation usually have a wider 
range than is embraced within the limits of a siughi life zone. Species 
indicated in the columns of the table by a (iross (x) ai'o dolinitely 
known to extend northward to the latitiulo given. In almost evcjy 
case such record of northward range is has(Rl upon trim (ixaminatiion 
of reasonably authentic spocimoiis. A qiuuy (V) in one of th(» columns, 
opposite the name, indicates that the Hi)ecies is rcportrcal to range thns 
far northward, but is not certainly known to do so. A mimhcrof 
these Aiistroriparian plants also occur in mo]*e or less limited ai’oas- 
in the midst of the Carolinian, or even of the Alh^ghanian (Transition) 
zones, chiefly in the Appalachian area, or farther west, fcjuch stations 
are to be regarded as outposts of the main Aiistroriparian flora, for 
which local conditions of climate or soil exposure (or of both) are 
responsible.^ 

’See Kearney, The Lower Austral element in the flora of the southern Appa¬ 
lachian region, Science, n. aer., vol. 13, p. 880 (1000). 
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Northern limit of sj)eciett. 


NiHUM Ilf 


l,H<'(i)inilnnn L. 

l/ucoimthumcnroUnhinum L. 

l’ini(si)nlustrit> Mill. 

Pimts art otinn Mx... 

Pin Its ttu'dn L. 

Taxodium disitrlMm L. 

Ghrimaorinini IS tliyindcs (L.) B. S 1* . 

Ti igloclun striatn fL.) Bxilz & Fav.' . 

Soyittarin Utiirifolia L.' . 

Siigiltaria snlnilata flj ) Bwlionau. 

Hwnttaria trres B Wata.. 

Krmnihns ctmpaifits Niusli. 

Krtaiithus vonlorlns Ell. 

Kriaiithus virrlKtm/des'M.x . 

Minisiii iarnyosa (Nutt.) Kiiiitzo . 

Atidropofftm ar(/pritfna Hohnlt. I . 

Audrnpotftni yloiiieraiiis (Walt.) B.S. V_ 

Andvopogon ieirasUichuusV'Xi . 

Paspahtw wntjuvsHim (Sw.) Nooh” . 

{ktspalum Jlorldaniini Mx. 

Paspalvni mvniUmnacevm Walt .. 

PttspaimiipmixiMdfs (Mx.) Hf'rilmur..... 

I’tisptihim jiracroA' Walt.. 

Pas})n/ntu imipurasi'fni, Ell. 

AiiiphicnrponaiitiihirariMn (Purhh) Naali 

Anfhnrnaiilin viliosa B<‘unv. 

tivnihcnsma HvroHnum Walt. 

Panicwn amarmi J!ll. 

Panicum ainarum minus Vaaoy Hcrllin 

Pnntcum anaustifnlitm Ell. 

Panicuni dllatim Ell. 

Puiiirum eoliiiiibianvm Bcrllmor. 

Piiiilcuin digitarioidi's Cariieuttu:. 

Panicum iilhhvm Ell. 

Panicum hiniis Ell.t. 

Panicum lanituinaanm Ell . 

Panicum lonoifoliiim Torr. 

Panicum naakianum Hi'rllnKH’... 

Panicum ncnraniiiuin Orlaob. 

J^inicum pa ucifonini Ell . 

Panicum acalirhisculum Eli. 

I'anicum aphngnlcoiu Smh. . 

Panicum wrnicoaum Mtilil . 

Panicum utscldum Ell. i. 

Optimncnua sctaiiiis (Lain.) Nanh . 

O/KMi/fic/i/oa(CiirtlH) IJicknoll... 

Chav loch Ian Imhcrbia pcrcnnia (Hall) Horilm. * 

Morrill. 

Ccnchrus linrrtus M. A. Ourl.iH 
Cciuiirua trihuloldca mart'occphaiuaVmll. 
Ilomaloccuchrua hcrandnia (linoin. * Hiihult) 

Britton. 

Iludrochlofijluilans(Mx.) Nawh . 

Xfznniopais miUucva (Mx.) JJooll & AHoliora 

Phaiat'israrolinimn Walt. 

/l?'f«ft‘(lrtZmiotrtFolv. 

AriatidashrlctaTAx ... 

At iatidu virgnia Trin. 

MulUcnbcryiafilipca M. A. (’iirilH. 

HporobolHajnncvua (Mx.) Kiinth 


Hporoboltutvirgininia (L.) Kniitli ■<*... 
Agroatlaalllasimn (Walt) Tnckonn. 


Agroatts clliotituna Kchnltt. 

Danthonia sericvn Nutt. 

Campuloaua aromctilrus (Wait) >S«ribui>r. 

Ohloria pctmca^ur.* . 

(iymnopogon am bigum (Mx.) B. B. P. 

ntimnopogon, brcuifollm'PAn . 

Triplasiaamericana Boauv. 

Ei'oyroaliahlrmita (Mx.) Ntt»h.- 

jKragroattanitida (RlL \ Chapm. 

'• '■ * ■ -* Ibnor. 


Kragroamtiitida \ Cnapin... 
KrasiroatlHrvfrncta (Mubl.) Scribi 
Uniola huealX^.) B. H.P. 


Uniala tmnifolia Boribuor 


Is 

-S-a 


H 

I k« 

H pil'd 

3 d 

l) I ® d 
3 I'd - 
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Nnrtlwrtt limit of sperien —Continued. 



Miriabaidw 
yStris carolii 



I’niola pnniculata L.'l.-. 

AmndliKtriamacro^crmi Mx. 

Amndiiiurla tertii (Walt.) Mnhl-- 

Cffpenm comprvsma L.*!.- 

Cyiterua cylindrinis (Ell.) Britton. 

Cypenis pchiiiatiui (Ell.) Wood.-. 

Cypcnut flavicovnia Mx.. 

Cyim-us yrixyi Torr. 

T. I* _ 


CypermmicroilontmTorr .. 

Cypei'ita paciuin iH'frfhia Htottd. I-- 

Cypenia atmolepia Torr. 

(^perils fetranoniia Ell.. 

Rleorhixna aUtida Torr. 

Eleochnria capitnia (L ) R. Br. !• . 

Eleovharla melunorai-pa Torr.-. 

Eleochnria niit'rocarpa Toi-r '. 

Eleochnria ochrentn (N(H3a) Stoud.' .. 

Eleochnriaprolitem Torr .-.. 

Eleochnria tortilla (Link) Schnlt..,. 

Eleoclutria tricnainfu Torr. 

Eleochnria fuhcrculoan (Mx.) Room & Bchult 

Dichroiiiena colornta (L.) Hltohc.*. 

Dichromena latifoUa Baldw.— 

ilmYomryrt niVciia (Valal) Wood . 

Sfenophylhiaafenophyllua (Ell.) Britton. 

StenophyllmcUiattfolhia (Ell.) Mohr. 

Finibrlaiyllacnatanea (Mi.) Volil •'1 .... 

FlxnbriBtyliaapadicea (L.) vnhl". 

Fimln'htylia vahlii (Lam.) Linkt. 

Sctrjnis eylindricua ^orr.) Wood. 

Sclrpua (UtKirlcatua Ell. i.-. 

Fuirena axpinrroaaMx . 

Fidrenasqunii'oaa hiaplda (Ell.) Ohapm. 

Hemicnriina mfcmnthn (Valil) Britton. 

Lipocarplui macnlata (Mx.) Torr. 

Synch osporu ajn'llnna (Lam.) Britton. 

Syncho^ra micracejdinla Britton. 

Synchoiq)orn 
Syiiclumpom 
Bwichoapora 
Iteltton... 

SyHchoBiHmi 
Synclwaporn 
Synchospora 
liynchoapom 
Rynchwipora 
SlpichoEiiora 
Synclwaporn 
Byncho^uirn 
Syncho^wn 
Synclwaporn 
Syndhoapora 
Bynchoapora 
Synckoapora 
Synclwaporn 
Synchospora 
Cladlnm effi 
Scleria torre 
Garex elliott 
Carex grand 

Carex lUtoralta&dh-weia .. 

Oarex ve/nmta Dewoy. 

Carex verrucosa Mnnl.. 

Oarex waiieriana Bailey. 

Peltandraaagittaeg'oUa (Mx.)Morong 

Orontium aguaticum L...,.... 

Sabai minor (Jaoq.) Mohr. 

SabaZ palmetto Boem. Ss Sohult.. 

MayacaaiibletiSIx., 

Z/nsambiff 


Latitude 3b=.Ya. 
Latitude 39=. MdT 
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Not'tJiem limit of spedcs —Continued. 


N<uuo Ilf siwi'li'h 




S ^ ^ ^ I ^ 

U Olf J 0)0) 9 mOirjO) DJOlOld) 

■a r)<* nd >0 13 1313013 'O'Bw'rt 

S fi S S ?. H P s F! p B 9 0 


Xiirls fimbnniii "EAl . .a 

Xi/ris torta A. B. Hniifcli. v 

Eriorauhm vompramum Lam.". ^ 

Erioranlaii dt-raimulnn- L '. 

7.aWtJi«c(rw/«artiim)s ("Walt.) Moroiif'. x . 

Dupiifya finvidititi (Mx.) Knntzo... ^ . 

Tillandsiu'uxnroidnth. ^ ... a . 

Comnifliua hirtellaYolil I....... X 

OomvioHna uudiflora L ' I ... > 

TrudPHrnnUa roneaYmi. \ ... n _ 

dancKBi>(>li/rrpJiahi»M:( . y . 

JunniH ri'prnit Mx.'. — 

./uiifWSj'OHJiicrifOiHN Hi'lioold. . 

JunriinM'ifpiiidt'H Lam .-... 

i/HWfH.i.sr/ifn'H.'t liohtk. I. . .I. 

rirra ivuiiifolKi Mx. - ... 

Toflvldin nUdmt Unit . > . 

(Walt.) H. S. P.... .. . 

Ziiytuli'nua (iUdifrniniistA.x . ... v . 

ZymtdvHHH IriiiKUitlioidi'a {(iriiy)WaiiH . ' . 

Lilivni c(if^‘>ibafi "Walt. ■ . 

Aletrlanurm’Wali . \ . 

Vticni itlolfoUii L. > . 

yurni JlUinioiitimo L. . <• . 

y«mt (florima L. \ . 

SmiUu' . x . 

Hmilttx Utni'i'okitali . x . 

Smilax lavrtfolio Ij . < . 

HmlloT him ntfolia M,x . X . 

Em ilitx multa i Pnrhli. .•. 

(lyrothmi aitilhiUi (Walt.) Moroug.". X 

Atumoiifo (lianuuifo i1j,} iivmmo .. ... ■' . 

LophioUt omvrlt'nna (Purah) Uovilln. v . 


lUtbenorhi iriahiht (Mx.) K.Br. 

lUduomrla (iihpro (Nutt.) Hproiig. 

Uubciioria nlvvu (Nutt.) Sprung.... 

royonia diimrirala (L.) R Dr. 

(il/iiminrhi/s odorata (Nnlt.) Kimtiso I. 

(iiiroafachiiBpniorox (Walt.) KuntKo. 

Lmvm <(i(fitr<di» IjIikII.-... 

Limodorum jtaiiriJloiviH (LliuU.)NuHh- 

llh'ormotpioticn (Mx.) Brittoni.-. 

lUcoriu carolliino-Hi'ptfiitriomdlM AhIio. 

Myrirarcrifrra L ..... 

(^uriTiis cnlrabari Mx.-... 

(,)in'rniHciiii'ir(t Mx. 

oitriricHdU/ilafa (Marali. j Hiulworth. 

Qncrnm latirifolia Mx... .. 

oni'i'cna mirliaiixii Nutt I..... 

L.l . 

Qiirri'tiH phrlloH L.l. 

(.)i«’mw»/)Y//n/anaMill .. - -. 

nimiutalata'S/Lx 1. 

Parivtaria drhUia Envoi . 

.IfluruHi arlfolium Mx. 

ArMolochia uanJiil Kuarnoy. 

Erioyonum lomriifOHHm Mx. 

Polygonum avUu'fitm Baldw.l... 

Hi'anidinn nwritlmum (WiUt.) B.H.P4. 

j4n‘)iari« rnroliniuna Walt. 

Slipulirida adacca Mx. 

Cubomhtt caroltniuva A. Grayl . 

Nympkuea anyttiapfoim Walt.1. 

Magnolia, vlrglniava L.-.-. 

Ohmulia crlaiia L. 

Paminndiis ohlmwi/oliua E1L1. 

Batiwnndm pmlllua Polr.i’... 

dabatha carollua (L. ) Britton t. 

I'craeaborboiiia (L.) Sprung. 

Vcracapulmcene (Pnrfth) Harg. 

Mulapoi-unagentcuinta (Walt.) Coulter .. 

Pemoin vtelmae/oUum (Walt.) Noe8.t. 

Cartlamiiw armlcola Britton... 
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Latitude 41=.X.Y. 
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Northern limit o/«j|)ec/e.s—Continued. 


Naiin' of s^KM’loH. 


////jirrirum pilofivm WjUL... 

lluiwricnm viraetum Lam. I. 

Ti Kif/cinnn prtio/ntnw (Walt.) Britton. 

nrliaiilhcmim cori/mbniium Mx. 

I tola »i‘i>ipinlobf( Lo Conte. 

P<tHHlJ!ora ivciiniata L.l.— 

Opuntltt njiiiutin {L.l Coult. 

Ojiuntiit 2ww-rori>i Lo Conto ---- 

Animania koehnri Britton .. 

Luthruni linraiv L. 

lihpxia Britton. 

lihexia rlliom'S/L'x .. 

Iflipxia yhthvllu Mx. 

Jihpxlainh'ti,"Walt . 

Mhcxin mvrninaljA . 

lAulmliiid alttfa Ell. I. 

Ijudwifjla t'apitataHx .. 

lAidwiuitt jhnuluUmt Walt. I.. 

lAidwiyin tiirtvUn Raf . 

lAuUmyia linearis Walt.—. 

lAidwluM mieiocitrpa Mx. 

hndimuin pilasa Walt... 

lAithrifiKi sphaerocarpa Ell. 

Ludwiyla virnata Mx. 

Jussineadeeurrens (Walt.) DC. t. 

Jimfoea grundiflora Mx .. 

Oenothera humi/itsa Nnttl. 

Proaei'pinacapeetiiiala Lam.. 

Mj/riophi/llniii pinnatiim (Walt.) B. 8 . P.' 1 -... 

Aral ia spiv osah.^ .-. 

IJlaeopsis HneaUt (Mx.) Oreouo.. 

Flripigiuni virgiviauum Lam. 

PtlUvmlvin capUlaeewn (Mx.) HolUck. 

Ut/drocotylv eanhyi Coult. <fc Roflo. 

Jlydrocotyle verlirillatii Thunb. 

Centella itsialica (L.) Urban*... 

ComiM HfjvV/a Lam. 

aijiiatlea L.l. 

Nyssa hiflora Walt.. 

Ih'itdrium liu.r/fo/iuni (Bovff.) Voftr . 

Kahnlahlrsiilaytnlt . 

lA'vcofhtii’ axiUarts (Lam.) D.Don. 

Leiieothor raeewosa (L.l A. Cray. 

Pieris mnrinna (L.) Bonth. & Itook . 

rierisvUida lWativ,) Boutli i&Ilook.. 

Zenobia eussinefalia (WlUd.) Pollard. 

Xdlisintt fatioHijUmt (Mx.) Hiuall... 

(Inytnssneiadimma hiriella (Ait.) A. Cray . 

liatodendran ttrboreum (MarHli.) Nutt. I. 

Vare/iiiiiiii rrassi/oUuni AiuXv . 

Viieetniinii nirgafuin Ait. 

r«fr/nM(»i nlrgatiim h-nellum (Ait.) A. (-Iray 

Pyxidanthera barlmlala Mx. 

jiolhni ta iiijiata Ell. 


Jiatlontn iiijiata Ell. 

Hniiiella tyetoldestlj.) Pora I-... 
SyiiiploeoH tineioria (L.) L’ TICt 
Ntyrax aineriranujjiwi . 


tStyrax uravdifnUa Ait. 

Htyrax pnlwrulenta Mx... 

liVaxhivs earolhitana Mill.* . 

Ostnanthm ameriranvs (L.) Bonth. Ss Hook .. 

OelHemiuin senipervirens (hA Alt. C.. 

Cyvoefonutn vUtreola (L.) Britton.*.. 

(lynoctmvin scaslUfoUniu (Walt.) Cmol. 

Potypremum pj'OGumbens L.’tt ... 

liabbatia nngvstifolia (Mx.) Brittont. 

Nabbatla braehlata Ell.... 

,'^abbatfa calycina (ham.) Holler*. 

Babhatta campaniualn (L.) Torr*. 

Habbuttadodeenndra (L.) B.H.P,.. 

BnbbaHa. elUotUi Stoud. 

Pabbalta Imceolaki (Walt.)Torr.& Gh*. 

Habbatia vanletilata (Mx.) Pur^. 
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Micranihemitm mfrranthemotdea (ITntt.) Wettst.'*. 
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JiuchncraelongulaSw .... 
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Ofranlia llni/tUin Nutt.. ..... 
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tichwcUhcOi arncrlcana L.... ... 




BE 






X 

X 

Utricular la Mflum Laxti t...... 



BB 

B 



.... 


'x“ 

.... 

TJtriculceriafibrosa Walt...... 






t/triculariajwicfa "Void* ... 









Utrit'ularia'subiUatn L.*...... 











x' 

Pinguiciita iiatior Mx ......... 

X 

X 










JPiuyyi’icitla Zufm Walt... 

.... 

.... 



... 

• 

.... 

.... 


.11. 

JBtphonia crucigera L.1..... 

Ddmthera owufaWalt... 


... 

.... 


X 


... 

.... 

x' 

... 

.... 

Diodia teres "Waltt.... 









T 


Piodta virglnianalu ...... 








X 

X 


OaHum him>ldulum Mx . 








(taUum tinctoriwn jllifolium 'Wiogand... 





x 





-•p 

Vibumvitn mollc Mx... 










X 

VibumuDi nudum L.... 









X 


Vibta'nnm obovatum "Walt... 










- --P 

Melothria pendiUa L.t. 





X 







fjObelia amoena Mx ....... 









" 


Lobelia amoena glanduNfera A. QTay,.,. 






IT 





Lobelia canbyt A. Qrr ay ... 







X 




Lobelia tilandiUosn Walt.,__ 
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.. 




Lobeliapaludoea Nutt....... 
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X 





SitiliasTsaroliniana (Walt.) Baf .. . 











Nabahuvirgatus (MDr.) DO. . . . . . 
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Ivafruteacensli.i . . . . ,, 
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Soterolepisuniflora (Walt.) Porter.. ........ 

JBupatmiwn aromaticum L ..... 

— 

.... 

.... 


... 


X 

..11 

1.1. 

































































































































































































NOETHEBN LIMIT OF SPECIES. 


457 


Northeni limit of ttpecicH —Continued. 


Naiuo (if HiH'cim 


Mupatorinin capillifolinm (rjiim.t Small '.. 

Kiipatorivm coronouiiulhim 'Willd. 

Kvuaforium livfitfi/oliuni Walt. 

Eupatornm leurolopiii Torr. & (4r. 

Euixitornwi pinnatitUhim Ell. 

ExpatoHum rolttii(Hfuhtim L. 

Kiipatoriuni armixermtum DC... 

Kupnforiunh acroiimni Mx. I.. 

Kuputorivw ttmryanum Short t. 

Kupttlorium irrbvmtt'foUum Mx. 

Larimriadryava (Wivlt 1 Kmit?.(* ..... 

hai'inmua fjrioiiinifdliu (Walt..) Kiiut/iO. 

lAU'inariftiP'nmiuiloUopilttaa (Ait.) Britton .. 
Tjarhinrla ionnifoUa (Nutt.) liuulKO... 

Trillm odttrallxHiiiui (Walt.) Cush. 

Ti ilim pnuimlahi (Walt.) <'nsH. 

Oarpht'phoriia (Mx.) Torr. & Or .. 

CurphvplumiH ioini'vloam (Mx,) Torr. & (4r . 

Jiotei'orhcra anhit.rillurlH SrltUm M. ... 

Chri/aopHia(ir<tminiJ'oli(t (Mx.) NuU . 

Clirystipitia Dtitrlniut (L.) Nntt. 

Vhyi/a<>paiapil<>*(i (Walt.) Bntton . 

Choudrophora nti(h(ta (M.v.) Britton. 

HolUlayo dUofiil Torr. & Ur. 

Holldnyo Jlatulom Mill. 

Solidiiyo jwtioUifia Alt. I . 

Holidiiyo puturulopidwnilriiia (Nntt.) ('hai»m 

tdolidam airirta Ait .". 

RoUddf/o fortifolla Ell. 

Eutliamla caroHiiiana (L.) <4iwn() 1.. 

Hcriroairpm hifolidtua (Walt.) Porlor. 

. I«((T nmniliir L.. 

Aater corld!f<ilii(a Mx.. 

Astir untrifia Nutt —-. 

Aaier paludoaua Ait.'* ... 

Aster pitipurulua No.«. 

Afiirr «r/Hfl7TO«irs Walt . 

Aster (enuifolliisL.i . 

Kriyeron querelfollus Liam . 

Eiiyeroii m"nm{h.) Torr.<& (4r.. 

Duellinueriu hiimilis (Willd.) Britton . 

lidecliaris anynstifolia Mx.. 

liaeehitrlHiilomeriililUiraVovn ... 

Htterharfa fttt/fiiii/olia fj, |. 

riueliea vnmphwala (li.) DC.*. 

Vluehea I'oetiiUhllj.) K.H.P.*. 

Pteroediiloii pyemmUtehyuui Ell. 

Hdphium (la/cWsriw L.i'.. 

Mlphiton eoiiipoailiim Mx .. . 

Jioirtehlii frinrseena (L.) iX’.*! . 

JtelitmtliHH anipialiftiHua L . 

Ooreopsla anatiailfidia Alt .. 

Coreopsis delph (/i ifoiid Lain .. 

Coreopsis ylmliuta Walt... 

ro«‘« Nutt .... 

Hideiis eoronaitt (L. ) FIhoIi . 

Aetliwapenmm nniJiorviH (Nutt.) Baruli . 

MurahnlHayrainivljoUn (Walt.) Hinall. 

Ileleuium nmalewolt . 

Anumacnulis (Walt.) B,H. P. 

tteiieelo tomentoaiis Mx . 

(Vmiww repnndua (Mx.) Pora... 

Carduiut virylnianus L.t. 

Chaptdlta tumentomYmt . 
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RELATIONSHIP TO OTHER FLORAS. 

Let ns now turn to t.hc bvoador rolatioiisliips of tlio {lo!*a. Tho total 
iiuinbor of indigenous gonora of Ptoridoplita and Kinhryophyta of 
wliioli represontatlvoH wc‘r<‘ <‘olloo1od or ol>Horv(‘(l in th(‘ Dismal Swamp 


region is .‘180. Of tli<3Ho tlioi'o are— 

Endemic in eastern North America (oast of tho Rocky MomitninH) , . . ‘3fi 

Endemic in North America (iuolnding Mexico and the Antilles). 17 

Endemic in America (North and. South). . 37 

Endemic in eastern North America and eastern (chiefly extratropical) Asia. 36 
Endemic in the N or them Hemisphere . ... 41 

130 

Of wider distribution.194 

330 


The distribution of tho loss widely disimrsiMl genera is shown in tho 
following table, tho naiiios of nionotyjno gciiuo'a Ixdng ])roc(‘ded by 
an and those of genera almost but not (piite eon lined to th<‘ [lartio- 
ular category being followed by a :L: 


Dintribiition of (leiiera oflhnitod mnac. 


Eastern North 
America. 


North America, 
Mexico, and tho 
Antilles. 


ASoSaSSt- 

ana south. 


Northern Homl- 
B))hHro. 


Trlplaslfl. 

Estonia. 
••‘Dnlichium. 
Peltandra. 
XJTulai'ia. 
Llmodorura (Oa- 
lopoKon). 
Hicoria. 

Asimlna. 

•"Sassafras. 

*Hangulnarla. 

Aronia. 

Baptlslo. 

Oyi’flla. 
*Sarothra. 
Hudsonla. 
Lochea. d: 

♦ Decodon. 
Bhoxla. 

Ealmla. -t 
♦Oxydondruuu 
Sabbatla. 
Bartonla. 
Dasystoma. 
Adopogon. (Kri' 
grla). 

Laolnu?ia (Lia- 
tris). 

Boltonia, 

Silphium. 


Taxodium. 

Yucca. 

Proserpluaca. 
Xohbma(Lyonla). 
Monarda 
Koellla (Pyonau- 
themum). 
Pen-tstemou. i 
Oonopholls. 
Honstonia. 
Sitllias (I^rhd- 
pappuH). 
Ohryaoiisls. 
Euthamia. 
SericocarpUH. 
Inuactls. 

Iva. 

Budbookla. 


Phllotrla(Elodoa). 
Unlola. 
Di 8 tichliB.+ 
Tillandsla. 
Poutoderta. 
Atamosco (Sleph- 
yranthes). 
Slsyrinchhjm. 
Phorarti udron. 
Bradburya (Ueu- 
troHoma). 
Kostolotzkya. 
AMcyrnm. 
Oimntia. 
Oenothera. 
(layhiBBocia. 

• Polyimomnui. 
Ij'onolubuH. 

YprlKiua. I 

Miuinlus. » 
Gorardia. 
Bhmoula. 
wulniflaioyn (Ml- 
hauia). 
BaccharlM. 
Parthonium. 

1 Borrichia. 
Heliauthus. 


"■Zizania. 

Tlpularia. 

SaururuB. 

Nolumlw). 

Magnolia. 

Lirlodeurtron. 

Dc’oumnria. 

Itoa. 

riamamollH. 
Liqnidamlmr. 
Palcata (Amphi 
uarpaoa). 

ApioH. 

l"arthonoclhHnH. 
Trladmmin (JClo- 
(lOH). 

Ptiilrnuhim (J)1 h> 
<K (pleura). 

NyHHa. 

Azalea. i 
PleriB. 

EnlgatHi. 

Ulilunanthns, 

GolHomlum. 

Tracholosper- 

lunm. 

"■Phryma. 

Mltchella. 

Nabalus. 


Ohinunda. t 
Woodwardla. ♦ 

.1 unlperns 

Amiuophila 

Acorns. 

Idliniu. 

Polygonatum. 

IrlH. 

.Tuglnns. 

Populns. 

Ostrya. 

CarpinuH. 

AlnuB. i 
FagUH. ' 
(laslanea. 

ImnuH. 

MoruH, 

(loinamlra. 

AHaruni. 

Sagina. 

Ammodtuiiadlon- 

Jeeuya). 

Nymphaea (Nu- 
phar). 

Oakllp. 

8 pira<*a. 

Fragarln. l 
Potent Ilia. < 
Weum. I 
Agrimouia. i 
Bosa. 

Idalus. 

Amelanohier, 
Oratoegus. -i: 
Corcis. 
EnonymuB, 

I Clroaea. 

Olouta, 

Oomus. H 
Chlmaphlla. 
OxyoocouB, 
Fraxluos. 
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An analysia of those cohinnis shows that more than two-thirds of 
the genera oeeiirring in tin* Dismal Swam]) region which are endemic 
in eastern North America are small ones, numbering 1 to C species, 
and of these a half doz<‘n are monotypi<*. Of the 20 genera common 
io eastern Nortli Ameri(*a and easlern Asia 2 ar(‘ monoty])ic, 0 liave 
2 spe('ios eaeh, and 4 <*onsist of sp(‘eies each. Th(‘ others, with one 
exception (Az;al(‘a), nimib('r-4 to 10 speci(‘s each. On tin* other hand, 
lh(‘ g(‘mM*a which ar(‘ widely distributed in Ann'rica, or throughout 
the N()rth(‘rn II(‘misi)Iiere, ar<‘ mostly of <M)nsi(lerabl(‘ size. The major¬ 
ity, whi('h hav<‘ still inor(‘ <‘\i,ensive ranges, include several of the 
largest of the genera of vascular plants. It is genei’ally admitted that 
in small gnmera of compai'atively restrioted distribution wo have to do 
in many cas(‘s with very old and failing types. On the otlnu' hand, the 
large, widely dis]KM‘sed genera are doininanti and in many cases coin- 
paratiivoly mode 1*11 types. 

Th(‘ trotal numb(‘r of s])<‘cies of pteridophyt(‘S and embryoi)hytes 
eoUocto<l or ol)serv(‘d is, roughly, 720, of which about 100 hav(‘ been 
introduc(‘(l by th<‘ diretdi or indirecti agency of jnan from other regions, 
while the remainder arc indigenous. Of tlm indigenous siioeies over 
500 are eu(lemi<‘ in (‘xt.rati’opical North America, the great majority 
in the country east of the Rocky Mountains and a large percentage in 
the AustiroriiJarian area. The nonondemic bnti indigonous speci(‘,s 
occur likewise in the following regions: 


1. Tropical Zow. 

(a) Of both hemispheres. 9 

(b) Of the New World alone . 50 

— 59 

2. North Temperate Zone, 

(a) Europe alono. 3 

( h) Europe and Asia.33 

(c) Asia alono.. 0 

— 31 


Total 


00 


1, Troi>fc<tl Zone, 


(a) BOTH IlEMIHI'IIElUilH. 


Qyperm hanpan, 

Cypents esenlentnn, 
Spirodela polyrhiza, 
Hydrocotylc imhellata. 
TTydrocotyle ranmmilmlcs. 


Gentella aHlaiica, 
Dichondra evohntloeea, 
PhysaliH angnlaku 
Monniera monniera. 
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(L) Tira KKW WOIU.D MjONK. 


FolypoHium liolypodioidm. 

THgJochm xtriata. 

Sayifiarid lauoifolia. 

Ei'iaiiilnm mcchawhU-it (('xiba). 
Puspalnni ilinficlitan, 

Paspalum (‘omppoi^.'in)ii. 

Pamcmn yihbnui (Cuba). 

Ceiicltriiit IfibiiloidPH vKtorooophahtn. 
Uniola panieitlata. 

Eleochan's mntafn. 

EleochariH ochmita. 
atcnophijlhut oapiVnpis. 

Fimhriiitylin aiituvinalift, 
Pimht'isiylis 
Fimbviiitylis laxa, 

Fmbt'Mylis spadieco. 

Rynchospom cymosa (Cuba). 

ScleriapiniGiJlova (Cuba). 

Junouft rcpouH (Cuba). 

QiwrciM virgmiana (Cuba). 
Lepidimi vh'{finwum. 

Qlianuteet'Ma fa&eU'ukt n\ 
Bradhui'yn v>irginiana. 

Phyllauilim cavolicnain. 
ParthenooiHsm quinguefolin (Cuba). 


Hidti njniKmt. 

Itolalit rainoKior. 

(k'lioihcra Uuduiala. 
i*roncrpiii(tr<( puliititrin (Cuba). 
Pu'p/s nitidit ((’uba). 
fiaiHoliisJloi'ihKiiditii. 

Em,viitnn (‘apoliiiiand (Cuba). 
(h'hfiiiimn noinpervh-eus. 

Pdlyppcm inn 2 >po(‘ii tube nit. 
tiahhdtid calycina. 

Trafli(‘l(ni]M‘nn mn difforniv. 
Cunontd avvonitiit, 

PhyitaUit iHurnita. 

Livarid canddensiH. 

Oldtnildndht nnijUmi (Cuba). 
Ocjdidlaidliitit occidcntdlin (Cuba). 
Ainhroftid arti'in inidcfolid, 
Kitpdinrinm cainllifnliim. 
Willnglxu'd KCtindi'nit. 
lA'ptUon odnadnitte. 

PUu'hm odinpliorald. 

Gmtphdlimn purpitremn. 

Borrit'h in f ndm'ens, 
liidi'ntt bipin nata. 

EredditVH himicifoliu. 


2 . No7'th Temperate Zone. 


AmviopMla aeenaria. 


Osninnda regalia. 
Di'yopleris apinuloea. 
Pteritt nquilind. 

Aaplenimn JlUx-foeniin a. 
Lycopodium innndafum. 
Typlia angustifolla. 
JSonialoc&ichrus oryzoidea. 
AlopeeuruR genimlatu.% 
Fesluea rid/ixi. 

Carex caneseem. 

Scirpns lacrntria. 

Aconut eaUtmm. 

Zixania aquatica. 

Pogoiiia opKiogloascndes. 
Ostrya virginiann. 


(a) JCUROPE ALONE, 

Drosera iniermodia. 

(b) EUROPE AND .ASIA. 

Jnncoidoa eamiieitlre. 
Atriplex lid»tnfa. 
tktiiein'n la h ninieea. 
Sdlitold kali. 

A turn VI le n id pepUndea. 
Tittm vmrina. 

Jsvardht palmirhi, 
Cireaea luteiiana. 
Cliiniaphila imbellaia. 
Biilem cermia, 

Poimiilla monapeHenaUt. 

(c) ASIA ALONE. 

Triadenium virginimm. 
Monotro 2 )a uniflora. 
Phryma leplostaehya. 


The oquatopial origin of the dominant element in the flora of tlie 
Dismal Swamp region is strikingly illustrated by the fact that of its 
nonendemio indigenous species twice as many occur In tropical Amer¬ 
ica as in the temperate regions of the Old World. 
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Of intr(xliu‘<Hl pUuilH lluili liavo become luiiurali/x^d in ibc Dismal 
Swamp regiou, 9() species wore collected or observ<*d, altlioiigli the 
total immbor occurring there is undoubtedly considerably greater. 
The origin of tliese species is as follows: 

Europe .. - . 76 

Tropical America . 9 

Tropical Asia . . . 6 

Eastern extratropical Asia . 8 

Extratropical North America .. . . . ____ 2 

Total.96 

In the following labl(‘ is given a list of the families of Pteridophyta 
and Embryoidiyta which arc represented in the flora of the Dismal 
Swamp region, with Ihe number of genera and species of each which 
there occur. Owing to the fragmentary nature of tin' collections of 
Thallophyta which w(‘r{5 made, i1i has seemed best to omit these, and 
likewise th<‘ llryo])hyta, from the table. Tt is not to Ix' supposed that 
nearly the tot.al number of species, or ev(‘n of gen<M*a, whi<‘h actually 
occur ill t.hc regiou an' hcri' included. l>ui it is believed that the 
enumeration embraci's a largii majority of both the species and the 
genera in tin' groups incliuU'd. Only sin'h spet'ies as are cerliaiiily or 
very probably indigi'iious are here enumerated. 

The object of tlu^ table is to present the distiributiou of the flora by 
faiuilioH, so that/ those whiidi are dominani/ in the region will at onoe 
appear. The twelve lai'gost families are as follows; 


Fajnlly. 


Poacaao (Qramlneao).. 

Oyporapoan.... 

OompoBltoe. 


Fogovtuio 

llutilU'UUU 


Number 

Numlwr 

of g(‘ii«ra. 

of SlWlOB. 

:W 

K!) 

14 

(to 

8H 

08 

15 

80 

8 

15 

7 

15 


Family. 


Erlracpae. 

Soropbnlarlacuao 

Jnuoon'oo. 

Orchlrtocoao. 

Nojiotaceao . 

BuMat'eao . 


Number Number 
of Ronera, | of Kpeoies. 


The promiuenci'of sueli families as Pagacx'ae, Hosaixxie, Ericac'oiws 
’'junea<‘<iae, Ne()el.acea<s atnl, in (5yiM*racea(s the getiiis Oai'ex, in the 
Dismal Hwamp region is suflleient evidence that tilien^ is a strong 
boreal element in its flora. On the other liainl, th(‘r<* is a great 
development of ot/her Oyperaceae {notably ()y])m'us and Ryneho- 
Hpora), wliieh Ixdong esHeiitially t.o the wanin*r parts of the world; 
of Vieiaceae (chiefly belonging to trilx's and even genera whieli are 
widely distiributed in the tropics); and of Scroplmlarijioc'ao (jirinei- 
pally in the largely tropical tribes fTratioh'ao and (iomrdieac). In 
Comiinsitae, t»lie Eupatoricais a mainly tropical tribe, are abundantly 
roproseiited, while the Anthemideae ainl Sonocionidoati, which are 
largely boreal tnb(‘H, ariuilmost wanting, the former being represented 
only by introduced species. Eurthermore in the largest family, that 
of th(^ true grasses, Poacem^ ((Traminoae), ono-half of the indigenous 
species belong to the two largely tropical tribes Andropogonoae and 
Paniceae. 
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AGEICTTtTUEAL PEODTJCTS. 

Ill order that may disciiHs iiitoUij^ibly the ooimoctioii between 
the charaetei* of tht‘ native vegetation and that of ihe Hoil, especially 
us alTordinfj; an indicatiion of the probable agrieiiltnral value of the 
latter, it is ii<‘(jesKai*y to (l<‘seribe briefly the principal ero]).s of the 
region, and tio indieat.(‘ (.In^ methods emjiloyed in enltivating them, as 
well as the h'ading lyix's of soil whieli arc best adapt'd to each (Pis. 
LXXVI, LXXVIl). 'riie chief cultivated plants of tJio country have 
already bc<‘n omim<'rat<‘d in th<‘ description of the i>lant formations, 
but thei*o only in order to (‘ompleti(‘ the picture of the plant covering 
of the region. 

The most importiant of the cro}> plants of the Dismal Swamp region 
can 1 m‘ classitiod as follows: (1) garden vegotabl(‘s or truct crops, 
(2) centals, (3) ('otton, (4) forage plants, (5) pcannt.s, ((i) fruitrs. 

TRITOK CROPS. 

Ther(‘ is now an almosii continuons strip of land along the coast of 
the United St/ates, from Massacliiisetts to sonthcrn Florida, which is 
devok«l tio the production of markot-gardcui vt^getables, or “truck.” 
The country about Xorfolk was one of the first in this holt to iwlopt 
the tru(5king industry upon a large scal(‘, and it is still equal in 
importance tiO any otlior area, excepting, perhaps, that about Kew 
York Oily, 'riie dilTenmt» table vogetabh‘8 can bo brought to matu¬ 
rity several we<‘ks earlier in this mild climate than in the vicinity of 
the large Nortlu‘rn cities whioli afford the principal market for tliem. 
IJy th<‘ (‘xl/onsion of the trucking industry much farther south thau 
south ('astern Virginia, it Inis become possible to supply Northern 
tables with most of tins favorites V(*gotableH in fresh condition through¬ 
out llni year. Dut this has not destroyed th(^ market for truck raised 
about Norfolk, Imcausc, whil(» any parti('ular vogekildo grown, for 
exum])le, in South Oarolinaorin Florida rcaclios tlu^ Northi'ru cith's 
much (^arli(n‘ Uiaii tli(5 Norfolk crop, tlierc is a iw'i'iod following the 
gatiiering of tlie more Soutlicru and ]>re('(‘ding tliii maturity of the 
more Nortlun'u c-rop, during wliicli the r((gion around Norfolk has a 
monopoly of tin* market for that jiarticular vegetable. (loiiHe<pu‘ntly 
th(n'<j is a <*onstaut succ'cssion from South to North, during each sea¬ 
son, in the nnituring and marketing of mwdiof th(^ [)rincipal gaixhui 
vegetiables. 

As has been mentioned in the chapter on soils, the land which is host 
fitted for tlie cultivation of these crops Ims iinmediately upon or very 
near the coast. There are st^veral reasons for this: Fb’st, the temper¬ 
ing offi^ct upon the (diniate of th(i noighborliood of the sea, which greatly 
diininislu'S the danger of loss from late spring and early fall frosts; 
second, the light, sandy, warm, and w<dl-dralned oharaclier of the soil, 
which fae.ilitak's the process of forcing; finally, the convonieuce for 
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clioap IraiispoHulioii by In IIh' Disjnal ,Swain]) n‘i<i()n, as 

ols(>wk(‘ro, il ih 1b<' bind bonbM’ini* hall waO'r oi within a \(M*y few 
miles ol’ it that is nioht laruidy usod for ;>rowing truck:. No htatistics 
later than those ^iven in tho roporthof tlio MIi'MmiIIi (Viisiis conkllw 
obtainod ah to lh<wi\,tont of country ocmipicd by (hose crops, and it 
would bo dilTiciili to form a cloh<‘ (‘.stinialo, o\vint> lo Du^ fa<*i that I bo 
truck farms arc scattered over a long and nmcli ind(‘ut(‘d shore* line, 
and also becausi* the anui planted varieis, all bough not, piu'haps, to 
any groat extent, from year to year. 

Tho largest areas of truck land in the region bord(‘r upon tin* Eliz¬ 
abeth Eivor and its branches, espocially tiln* bouth(‘rn ami w (‘stern 
branches; but there ar<‘ also numerous largi* truck farms immediately 
north and (‘{ust of Norfolk and south of Portsmouth and l>(‘rkley. 
Certain truck crops, notably potaloes and straw b(‘rri(‘s, an* largely 
and suc(*eshfully grown in the Imavier soils farth(*r Inland along all 
tho railways whieli enter Norfolk, but for mosti V(*getablos tho light 
soils along tho coast are (b'cidedly b(‘st siiitp(‘d. 'fhe sands of the 
outer coast, bordering ('Imsaiieake Kay and the Atlantic Ocean, are 
of course not adapted to cultivation, as they are too iniudi (‘Xposed to 
wdiids laden with sand or with spray. 

On the southern border of the region, along Alb(‘niarle Sound, truck 
crops are grown to som<‘ extent, but are of s(‘eoTidary lmpoi‘lane<‘; 
e. g., near Edeiitoii, N. 0., whore (*ottou and poaiinls are tin* staple 
agi'icnltuml products. South of the Dismal Swamp r<‘gioii, ii(‘ar 
Newborn, N. is another of the most important ami lK‘st known 
trucking areas along tin* coiusti. Here most, of the (‘rojis mature about 
ten days earlier than around Norfolk. Tlie well-drnimMl, warm, 
loamy lands lying between the Neuse and Trt‘nt rivers, imnu'diatidy 
west of this town, are almost <*n1irely (hwotod to crojis of gardini 
vegetahles. 

The sandy or light loamy soils of the ]>hiin about Norfolk arc not 
naturally very fwtile, but tlw^y are warm and easily workml, wliieli 
makes tliom eminently lilted for bringing erojm lo (‘arly maturity. 
Their original povoi-ty in various (‘lemeubs of jdaiit food is eompiui- 
sated by the use of enormous <iuaiiti1ios of fertilizers, and (his is a 
source of great expense to the trucker, wliosi* initial oullay is much 
more considerable than that of other farmei’s. Th(‘ nietihod of culti¬ 
vation of most truck crops is highly intensive. In tuldition to heavy 
fertilizing, much time and labor must bo spent upon most of the 
crops. Moreover, tho gathering of them roipiires the employment of 
many laborer’s, as the work is slow and the crop can not be allowed 
to stand upon the ground after it has niaturod. This is particularly 
true of strawberries, but applies to all the truck crops. 

The principal garden vegetables grown in the country about Nor¬ 
folk are, in about tho order in which they mature, kale, spinach, let¬ 
tuce (these three marketed in winter), radishes, asparagus, strawbor- 
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rioH }ir<‘ si)rui{jf (‘ropfs), ix'iis, bojiiis, .squanJi, eablmgo (Ihoho 

foil I’ are markeled hi (‘arly Hiiininer), (‘ueiiiiilK^rs, potaiooH, lomatoes, 
\val(‘niieloiis, (*aiitaloiipc*s, and Hweei polialoos. The larj?OHt ai'roage is 
in potat/Oes, tlio iioxi in cabbajj^e, the thin! in HtrawboiTies. (h’ops of 
('oniparai ively small importance are beets, turnips, and onions. Sweet 
corn is raised in a small way for local eonsiimidion, but lh(‘ difficulty 
of transportalion ])reclu(los its Ixdnif an important truck crop. 

The I'Ultivation of celery has been successfully undertaken ux)on 
tlie rich black-gum lands whicb have been reclaimed from the wooded 
swamps. Only one croii can be made in a season on account of the 
warmth of th(‘ climate, but the product is said to equal in quality the 
best Miehii*an celery. 

The Norfolk r(‘gioii is well known forits potato crop. Potatoes are 
grown not only on the light soils near the coast, wliere they mature 
earl,y, but also on a large scale in the heavier, rich soils along the 
eastern border of the Dismal Swamp, whore the average yield is said 
to b<‘ about. SO barrels per acre. '^Pwo crops are often raised on 
the same land in one season. The first is marketed, while the si'cond- 
orox) potatoes are smaller and an* jiartly used for “seed,’’being usually 
gathered before they liavi* fully matured, whicli insures great vitality. 
The “seed” xiotatKies are largely shipped to Northern and Eastern 
growei*B, many of whom prefer them to native-grown “seed.” They 
are gen(‘rally too small to cut in inocos, but are “bled” by slicing off 
a small x^ieoe before X'laiiting. 

Strawberries are eultlvatod extensively, the Thompson and the 
Hoffman being tin* favorit.e varieties. T'he plant^i are often set out 
the first year in rows with cabbages, which protect them while young. 
The greatiOr juirt. of tihe crop is inai'keted by the middle of May, the 
berries being piekod in the field into the boxes in which they are sold. 
The l>oxos are thi'ii packed in (‘rates, 00 boxes to the erato, small 
shkls bifing often (‘reet.i*d in tlu* fields for the i)urpo.so of i^aeking. 
The x)ick<*rM are negroes and receive usually 2 cents, hut, toward tlie 
end of t.lie Hi'ason, someUmes only 1.] eimts a box for their work. A 
strawboriy field at pmking time, alive with men, women, and children 
gatlmring the berries, is an animated sighti. 

Peas and beans are usually gathered in large baskets, and the 
talking off of these i*ro])H also ro(iuires many laborers. Most of the 
other t.riick crops can bo gathered more rapidly, and fewer hands are 
needed for thorn. 

On the sontliern border of the Dismal Swamp region other crops 
are usually more important than truck. Around Edenton, however, 
the light, wann, loamy soils, which are best suited to cotton, arc also 
well adax)ted to sweet potatoes, tomatoes, etc., and they are raised in 
considerable quantity. 

At Newborn, N. 0., the soasim is usually nearly two weeks earlier 
than about. Norfolk, and the former usually holds the market for each 
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imporUnl truck crop for aliout t.hai lcni> l.h of tim(‘. P>xtt a Hpriup; with 
unusually rtipi<lly risiiif^; tciup(‘ratur(‘will larf?(‘ly ohlitoraUi the dilTcr- 
ence and hriny; Novvbcni into competition with "Norfolk. 

The principal fjfardcn V(‘^n‘tabl<‘S j^rovvii af NowIxm'h ai'(4 ])otato(‘H, 
cabba^i:(‘S, strawl)<‘ri*icK, tomatoes, peas, beaus, H(Luash, riitaba}j:us, 
caidaloniw's, sweet poLatoos, o;ifgplant, cuciimbtM’S, aspara|>fiiN, ainl 
lettuce. Of llu'se, as at Norfolk, ])olaloeH rank (ii'st in acr(*aji:<‘, <‘ab- 
bagoH Hocond, and strjiwlMMTies, of which th(‘ cullIvalion is raj)ldly 
increasing, third. Pumpkins are also raiK(‘d in tint vi<'inityof New- 
bern, the usual practice of planting them witli (-orn laung followed. 
Of several of tin* <‘arly suminer vegetables a a(*eoinl (‘rop is often 
made in the fall—e. g., potsiioes, string beans, and ]K‘{is. 'IMn* s(‘eond 
crop of potatoes is partly used fo.r H<*ed and the reniahnh*!- is mar¬ 
keted for tabh* use. Potatoes are largely grown in‘ar N<'iwbern on 
land Unit has been milaimed from swamps, but tin* i)roduel, of siieii 
soil is said to be often dark in eolor, whiht the Karly Rose polaku's, 
which arc gi'own in the typical truck soils of tin* r<*gion—light, sandy 
loams—have a fnu* white eolor, Ih>tatoes are <'xt(‘nsiv<‘ly grown in 
the bottom land of th(*NeiiHe River, but tln‘r(‘ lln* soil is sandy rather 
than silty. 

Cabbages are grown in the vicinity of Newlx'rn in l.ln* light haims 
as well as in heavier soils, but the latk*!' are best suited lo this ei-op. 
When <*abbagCH are to bo put into the light lands, eoinpost. is usually 
apidied to servo as a inulcli. The (uilinary of this croi> at New- 
bern is about 200 barrels liO the aeix'. 

Strawberries are success fully gi'own boih on the light loams and on 
the somewhat heavier and richer “gallborry” lauds. This crop is 
usually more highly cultivated tluin at Norfolk, can* Ixung biken to 
keep the rows constantly frixi from wetnls. Quality ratlmr than (pian- 
tity is ahnod at in tin* endeavor to l)old a liigh-grade inarlc(‘t bn* Ihis 
section. Tho Thompson is a i)opular variety, ami lak'ly the llrandy- 
wino hiis come into favor with sonn^ growiws. Tlu' “vin(‘s” live 
through the wink*!* about Newbeni without i)r()k*<*,tion, but ar(i usually 
covered in early Hi>ring with a mulch of pim^ Ht,raw, which kmds to 
prevent tho plants being buried in the sand during heavy rains «ih 
well as to protect them against late frosts. At Norfolk sonu^ growers 
believe that tho presence of woods among the Kt.i‘Hwberry plants serves 
as a partial protection during tho wiiiku*. 

Lettuce is sown at Newbeni in frames, and tlio plants arc then sot 
out in large beds, 16 feet wide and over 200 feet long. I'wo crops are 
usually made, one being marketed lietwoen I'haukHgiving Day and 
Christmas and the second some weeks later. 

The amount of f ortili zer necessary in order to make a good truck crop o f 
course varies somewhat with the oharactor of tho soil and the crop, butis 
always consi derahle. About one ton to tho acre is the usual (luatitily for 
the typical light soils. The black gallberry lauds near Newliern jeiiitiro 
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soiiiethiug liko 1,800 pouiidH of poiasli for potatoes aud 1,000 for ber¬ 
ries. Thes<} (M*ops also (leiiiand luueh labor and care for planting, 
cultivating, gaili<‘ring, and marketing. An experienced grower at 
Newborn (‘stiinak'd that one ((‘am of mules or horses to every 10 acres 
istln^ nnniinuin requironumt l‘or a truck farm. In addition to the 
oxpenw* of ])ro(hic{ing a crop, the uncorliaiuty of tlie yield, and espe¬ 
cially of tlic luarkel, must bo taken into consideration. It can bo 
safely said that no branch of agricultiun in tlie United States makes 
heavier demands upon the courage, tlm industry, and the intelligence 
of th(‘ farmer than does truck growing. 

CEBEALS. 

The only importanl. cereal and, next to the trintk crops, the most 
ijuport-ant agricmltural ])roduet of the Uismal Swamp region is corn. 
Corn is largely raised on the truck soils, after one or two earlier 
crops of garden v((g(‘tal)i{‘S hav4‘ b<ii(‘ii removed. But land of this 
charack*r is loo light and has too little bottom to yield a first-elass 
crop, even if the worn were ])lanted early enough to make its full 
growth. The stalks are usually short and thin and the total leaf sur- 
fac(‘ is small and has not th<‘ fine greon color which corn at its best 
should h/iv<'. t'onH(‘(iUontly th<( <ws are neither large nor full, and 
the crop luu'dly mcidns the local demand. 

The heavier lands of th(‘ inkrior, in Norfolk and Princess Anne 
counties, are naturally better for cereals than are the coast soils, hav¬ 
ing a gj‘cat(U* conkmt of silt or of clay aud therefore holding water 
better. But iu many plaetis they have been exhausted by long culti¬ 
vation in corn or (jotton, without the practice of intelligent rotation. 

The (luest corn land of th(^ n'gioii is unquestionably that which lias 
IX'en elear<Ml from the wooded swamps. Extensive bodies of such 
land occur along the Dismal Swamp Oaiial, aud are largely in corn. 
When first e1(‘ar(‘d, th(» best i.ype of blaek-gum land brings, without 
application of linui or fertili7.erH, HOlmNluds of corn (.o th(‘ acn*. '■ITie 
stalks are often 10, liJ, and sometiuK'S 10 feet high. Even afler several 
years of cultivation such laud, with litlle or Jio tr(‘atin(‘iit, continims 
to yiidd •(■0 buslnds. Oiu' fh'ld, said to havi^ lm<m in corn almost con¬ 
tinuously for at least forty ycairs, still produces 30 to 2r> bushids of 
corn to tlu^ acre. It has boon allowisl to lie idle sometimes for a y(^aT 
or two, but rotation Inis not been iiractieed. Most of the liorji raised 
on the largest farm iu tln^ section (about 800 ae.rivs iu ext(‘nt) is (‘X])ortod 
iK} (rormany, whoi’<^ it is used for seed. It is a White Deut with a very 
long grain, and is known as “llorse-tooth Corn” (PI. LXXVI). 

{^wainp lands at Newborn are usually planted in corn immediately 
after clearing, witliout t.lio application of fertilizers. The Jii-st year 
two or three crops are ma<1o. Then the stumps are burnt off <ind cul¬ 
tivation is begun. J.iaiid of this character at Newborn will produce 
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76 barrels i)or aci*o of early potatoes and in tlie same Ht'ason about 5 
barrels of eorn. 

\Vh(‘at is saitl to havt^ Ixvoi suevossfully jj:rown luw Sidbdk and else¬ 
where in tb(‘ i*(‘^don, and is still rais<‘d in small (piantities here and 
thtM’o on the inland soils Avith elayey bottom and <‘oiisiderabl(‘ water 
content, but it is hardly worth nieutionin^ as a crop of the n^jriou. 
The summers are doubtless too hot for the j)ro(itable cultivation of 
this cereal. 

Oats are {?rown to a considerable ext,<5nli and to fair advantaj^e, 
chiefly ill the stifCer upland soils at some dist^ance from the coast. 
Barley and ry(' are also occasionally raised in hand of similar char¬ 
acter. The last thiv^e cereals are usetl in this ro.iiion as forage plants. 
Oahs and barley are frequently sown with thdd p(‘as. 

Numerous small fields of uplainl ric<i are to Ix' stven n(‘ar the noi*th 
shore of Albemarle Bound, where it is gi'own on th(‘ sauu' lighti, loamy 
soil that is preferred for cotton. Of con me t.his varudy is not <uilti- 
vated Avilh periodical sluicing of the fields, as is common rice, which 
is a staple crop farther south, near Wilmington. 

COTTON. 

This great staple is grown in a small way in the lower jiart of Nor¬ 
folk and Princess Ann counties, Va., but on laml Avliich is for the 
most part pretty well Avorn out/. In the most southern part of the 
Dismal BAA'amp I’egioii, hoAvever, e. g., about Kdenton, N, C3,, cotton 
is the principal crop, and thrives on th(‘ light, brown, loamy soils. 
Near Newbern it is also an important product., Inung grown trf> advan¬ 
tage on the truck soils. It is often sown aftci* a crop of piMus, pota¬ 
toes, or other early truck has been rmuovixl from the laud, tlotton 
does well also on the richer gallberry land In the mdghborhood of 
Newborn. 

POBA0B PliANTS. 

The ordinary iniuidow grassi's are not (Miltivabxl to any Jiofi'worthy 
extent about Norfolk. The eompanitivoly small niunlxu* of riv<i stock 
raised in the region can ho supplied with green pasturag<b (luring a 
great part of the year, thanks to the long moist, summem and (.he mild 
winters. 

In winter and early spring cattle are allowed to grasse chi(dly on the 
young leaf shoots of the “ reeds” or cane [Anwdimma 7r>((cronperma 
and A. tecta) which abound in every moist woodland. The broom- 
sedges (species of Andropogon, especially A. mTginicm) afford con¬ 
siderable natural pasturage during the spring months. In early 
summer the various Leguminosae (especially species of Moibomia 
and tiespodeza), which abound in open woodlands, afford some graz¬ 
ing to cattle. The native partridge pea {Chamaeoriata fascioularis) 
and the introduced Japan clover {Lespedeza striata), both of which 
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aro occasioiuilly abimdaul; on saudy j-oadsidcs, aiti much relished by 
stock. 

What hay is needed is larj?<dy afforded by crab fjjrass {Syntherisina 
{Puuicurn) ncoH/uinale), whicli si)rini?s up abundantly and spontane¬ 
ously in every trinik Held after t.he erop has been removed. If the laud 
is then allowed toli(* idl<v two crops of “ crab hay ” (‘an bosocur(‘d Irffore 
the fall-sown tru(‘k is ]>ut. in. The tii'st crop makes <'X(*,client foraa^o, 
while the second is infci'ior, and is clii(‘fly useful for beddinji;. It 
takes about tim days 1;0 eui-e crab p*ass thoj*ouglily. After it, has 
been mown the stubble is usually plowed under, but sometimes is loft 
standing until the next, crop of truck is to be sown, when the crab- 
grass stubble is bujuit over. 

Oowpeas are t,he i)rincipal cultivat,cd forage cj-op in this section, 
and are usually plaut(‘d with corn, ])ut sometimes alone. Here, ms 
elsewhere through th(' southemstern Stat,cs, this legume is more highly 
valued for restoring exhausted soils than any otlnu*, as its roots p(‘ne- 
trate doep(ir than t.hose of elover, and it is bettKM* adaptriul to the 
long, hot Hiimimu'. It is said in one .ye^ir to r(m<ler “ kind” and “ mel¬ 
low” soils whic.h wore stiff and almost unwoikable. Wlicn used for 
this purpose the peas ar(‘ plowed under. If the n(*xt (‘rop is h) be pota¬ 
toes, however, the tops of the vines should first be cut, as otherwise the 
poiat()(‘S are liable to “ scab.” Oowpea hay is often cured in ricks. 
The vines, eith(*r alone or mixed with crab grass, arc stacked uj)on 
wooden frames which consist of horizontal arms fastened to a vertical 
pole, and are tlius left to dry. In the Dismal Swamp I'egioii, and 
near NeAvbern, tko “ Black-Kye” pea is the variety most fro(iueutly 
grown. At Nowbern t.ho “Lady” pea also is sometpiines us(‘d. 

(Termau milhd, is frecpiontly cultivated near Norfolk as a forage 
l)lant and grows wtdl in the light truck soils. The use of oats, rye, 
and barley lias alriwly be(‘n mentioned. 

Timothy is successfully cultivakHl <»n the heavier seals, especially 
those recAaiuuMl from t.he Dismal Swamp (PI. LXXVII). One field of 
about aci’CH, at Wallacciori, which had bcmi <*ultivat.ed for about 
five )u*ars, part of the time iu iK>tat,oos, and luwl tliereforc b<*on 
treated with lime and fertiilizors, yieldinl as muc.h as il tons of tim- 
oth}^ hny to tlie acj’e. 

Olovei's, red and alsike, aro freqiumtlygixiwn on the heavier inland 
soils, whert^ oats, barley, and rye thrive h(‘Ht. Orimson elover is oCton 
sown ui>oii somewhat lighter soils. 

It is probable that at some distiuice from t.he somshore, by selecting 
soils which have a stiff clay bottom and therifforo hold considerable 
water, the cultivation of meadow grasses and olovors could be made 
profitable if the land is given a preliminary liming. The luxuriant 
growth of Kentucky blue grass (Pon prate.nsis), orchard gross {Doc- 
tylin (jlnmeraki), timothy {Phleim wdlop {AgrosUa aUha vvJlr 

garis), and meadow fescue {Penima elatior), tw? well as clovers and 
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votclics, at tJio t*<l£?(\s of (liidios along tlw' hIkOI I’oads Avould indicftto 
iAuit. u lit He lime is the prineijnil re<i\iiroineul. t!or a good meadow in 
t.liiH JVgioii. 

PEAirCTS. 

Norfolk is llio pvineipal i>oiuli at. whieli ix'anntw are prepav<‘d f<)T 
Lllo markolj and aro .shi})pod to various ])arth of this (‘oiinlry and 
abroad. Tliort' ar(‘ soveral peanut factori<‘s in tli(‘ city wlu'rotiuii nuts 
are reoeiv(xl, sorU‘(l, and gi-atU‘d, the bettor kinds poli.slied and tlioso 
for oou£(‘etioners’ trade sliolled. 

Peanuts aro not gi*own to any uolewortliy (extent oast oi' north of 
the Dismal ,S\vanip, hut on th<‘ higlnn* hunks w(‘Ht of SulTolk 1,h(‘ acre¬ 
age in this crop is considerable. On the north side of AJlxMruuie 
Hound, iK'ur Edonton, peanuts rank ikaI. to cotton as a slapl(' crop, 
and nowhere do they groAV b<>tt(‘r than ou th<‘ wainn, brown loams 
which are best suited U) the cultivation 4)f eotlon. 

PHTJITS.^ 

'The principal cultivat<Hl fruitiS of the Dismal Swfunp n^gion, straw¬ 
berries, watorinoloiis, and eanteloupcH, have already Ixmii diseiissed 
under the hea<l of t.ruek; no others ar<‘ of first import.an<‘e. 

Orchard fruits, with a few exc(‘ptionH, do not appear to bo well 
adapted to conditions in this H<5ctiou. Apples art' fre(puaitly }>lantod, 
but the trees ai'e small and the fruit i,s usually inferior, llowc'ver, 
ceidahi summer apples, especially the R(hI Astrakhan, do (juite well 
on the heavier soils, and orehar<ls of limited size are not ran*. Pears 
(Keifor) are less planted t.hau apples. Peaches do not He(‘m to thrive 
as a rule, and reooiv<i little atbmtioii, although one fruit grower ati 
West Norfolk rej)orts 60 ac.res of p(*ach orehai'd. Pigs aro often 
idaiitecl near dwellings, (‘H])ee,ially in the southerji i)arti of tin* region, 
and matur<^ their fruit freely. (D‘aiM‘s, (*sj>(*cially the scuj)p(‘rnong, a 
derivative of the ubiquit-ous nativci muwtadim*, are muc.h grown in 
arboiw. There aro a few small vineyards in th(< region, tlui vari<d/i(iH 
cultivated being chiefly derivatives of VUis Udu'mrn. 

The growing of bramble fruit)S is very limited. I}lac,kl)<‘rri(‘M are 
raised hero and there, one grower having as niueh jm 16 acres. The 
most popxilar variety in this region is the “ Wilson.” An obst-aelo to 
success with this fruit is the prevalence of the disease known as 
“double blossom.” It is possible that the native sand blaokborry, 
whose sweet, well-flavored fruit might be susct^ptiblo of improvement, 
would be found immune from tliis disoasc when oultivatocl. The cul¬ 
tivation of dewbemes should also prove a profllablo indust.iy. l^lanta- 
tions of raspberries occur, but these are very few and very small. It 
would seem highly desirable to increase the production of Cruihs of this 
c lass in the Dismal Swa mp region, as the demand for them is eon- 

> For much ^ my informtion in regard to the fruits of this section I am Indebted 
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incrofiHin^?. Aa is tlio <*iiso with Iho i^ruck crops, heri'ios shipped 
from l^orfolk would have th(‘ market largely to themselves for a period 
of ahouli two we(‘ks eaoh 3 "ear. 

Some of the wild fruits of the region are <[uito jialatable. Worthy of 
ineutiou are: The muscadine grape ( 111 is rot} Did if alia), wild currants 
or sei'viee berry {Aiiodonrhier hotriiopDim), Chicasaw plum {Pnioiis 
m?j 7 «.s‘^i/of/(/),the wild strawlKu-ry (^Vopor/a oiisjiniatKf), hlaekherries 
{Muhns riDirifoliiis, the sand hlaekbeny, J-f. nifjrobnrrvs, the common 
high l)laekb(M‘r,Y, and R, lullosits, the dewberry), and huckleberries 
{Vacciniuni (‘orymhosiini, T. i^acillnss^ (J-njjhissdrid frosdosii, and 
especially (L I'csinoso). Kdible, but less plesisant to the average taste, 
are the papaw {Jsiwina iriloha), the p(*rHimmon {Diospijros vinjin- 
mnu),the haekb<‘rry {Celtis orcidejifolis), and the maypop {Passijforit 
incar no f(f). The (*ranberry {(hdjcocriis niorrorarpus) also gi'ows wild 
in the region. Its cultivat.ion her(‘ is x>rol)ably not, feasible, owing to 
the length and heat of suinnnn- and the dili(i('ulty of properlj^ con¬ 
trolling t/he wat<‘r sux)ply. The cold soil of the Di.smal Swamx), wh(‘re 
peat moss grows abundantly, would meid. the re(iuir(mi(mts of this 
fruit were it i)ossibh‘ to retain these contlitions after the timbei* has 
been cleared away. However, it is not likely that th(‘ cultivation of 
this fruit, except, possibly, in limited (luant-itios for the local market, 
would prov(‘ remunerative, because of the diHieulty of i)roserving it 
for the winter market. The berries would naturally mal.ure much 
earlier hero Ilian in Kew Jeroey. It is also a (pu^stion whether (*ran- 
beiTies would not be <^veii more liable to “scald” and other diseases 
than is the case farther north. 

OTHEB, OBOFS. 

Tobacc.o is not <uiUivatiO<l to any important extent in the Dismal 
Swamp region, althongh It, is occasionally ralswl by the ncgi’oes in 
small i)ai(jh<‘s for tlnur own use. It grows voiy well upon the light 
truck soils, hut, would not, be us profitable as l.hc garden vegetables. 
Near Nowberu its <*ultivati<m is increjising, wrajiiwr h^af being the 
vari<‘t3' l)roferr<*d. Tht‘r(‘ are now two l()ba<u*o wnr(diouHOs in that 
town. lb)wever, tobacco is in Virginia and North Chirolina a e.roi) of 
the Piedmont rathoi* l,han of the Oofistal Plain I'egion. 

Small fields of sorghum are seen here and thoi*e in the region, hut 
it is jirobably grown onl^'for home eousumiition. 'I'ln^ cams out into 
small jiioces, is ground in a very i>rimitiv« little mill, tln^ iiower being 
fuiuished by a mule, which is hitched to tlui l>cam that servos as a 
crank. 

AGtBIOUXTTTBAX WEEDS, 

The inoRt, injtirioiis we(‘<ls of the Dismal Swamp region are mainly 
such as are common elsewhere in‘Atlantic North America, hy far the 
greater number being intirodiieod from Europe. 

23592—No. (5—01-11 
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In spriiif? Ihe truck IniulH, Ohpecially fioUlsof strawbon-ies, arc often 
badly infested with cliicktvocd or winku* ^rass nw(hn). TIuh 

weed appears lo be sliimilatod by ihe use of f(M'tiliz(‘rs, so that land 
which has Ix'en in cultivation for some time is usually much more 
badly inf<‘st<Hl than newly cleared land. S]io<*p at)rrel (/fu/nc.r urc/o- 
tidla), wart cress {CovouopuH (iUhjmus), and liiile barh^y {Himleuui 
pusiUnw) ai-c very common and noxious wccmIh of truck holds in the 
spring. Owing to the groat(‘r difficulty of oradi(*atiiigthem, thoscHinall 
spring weeds arc moi'o abuiulani among strawbon-ios than among other 
truck crops. In summer nut grass {Gyperus rofuiKluii) is sometinios a 
bad weed, but it is not as common here as it is fartlun* south. 'N’oar 
Newbern it is considered the worst wcied of the country, as it spi*eads 
by means of its peculiar underground tubers, and is consequently 
difficult 1o eradicate. Ilcrmuda grass {(hpriola {Cynodon) daciylon) 
is also frequently a troublesome pest, as its creeping shuns strike root 
anywhere, and it is almost iinj[K)ssiblo to destroy it with a lioe. Owing 
to the high cultivation practiced and the frequency with which one 
crop is removed and another is pnt into the ground, truck lands are 
not subject to being overrmi by weeds as are fields of other crops, 
especially corn. 

Corn fields, if the soil is thin and the crop is not well cultivated, are 
apt to be invaded by woody plants, especially sassafriis {Sa^safraH 
sassafraff), pei-simmon {Dionpyros viryiniana), and sumach {Rhm 
copaUma). In richer soils cocldebiirs {XanHium nlrt(niarhiiu) and 
morning glories {Ipomoea yurpurea and 7. liedenwea) are oflon bad 
weeds among the corn. Corn fields that- have been rixxuitly cleared 
from the Dismal Swamp are mneh infested by the reed or ctine {Aruii- 
dh}ariam<i(‘rospGnmi), yihich sxnvads underground by means of its 
strong, creeping rootstocks. Drainage and cultivation for a few 
yejirs, however, will I'einove this pest. 

Ill old. fields which are more or less uoglect-cd or an* allowi'd to lie 
fallow for a time, certain chiefly native plants often become trouble¬ 
some. If the land is rather low and biully <1 rained, th(‘ showy yellow- 
flowered butter weed {Se-neoio iomentimid) is voiy common in the 
spring. In late summer and fall, bwge planUs, chiefly of the sun¬ 
flower and the grass families, are abundant. Dog fennel or hog- 
weed {Eupaiorium capillifolmm), the white daisy {Aster eidcoides), 
ragweed {Ambrosia ariemisiaefoJia), horse weed {LeptiJon {Eh'icjeron) 
canadense), crab grass {Syntherismeo {Paniemn) sangwnrde), sprout¬ 
ing crab grass {Panicum proliferum)^ barnyard grass {Paninwn cruS' 
getUi), and yellow foxtail {Chaetockloa ylauca) are the most important, 
l-and which is left to itself still longer is usually taken possession 
of by the common broomsedge {Andropogon 'oirginious), and among 
the tufts of this grass seedling pines often spring up in great 
numbers. 

Flolds of red eloyer are often badly infested in late spring and early 
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aiiuniK^r Ly Iho rnpe {Orohanchv »iin(>r)^ wl)icli jufrowH Jth a par- 

ahit(‘ on lh(‘ roots of Iho olovor plants and jjfr(‘a11y iwlnocss vital¬ 
ity. (rrabs inoadows, (‘spooially of limoiliy, soinotiinos (‘oiitain jjfroat 
(pianUti<‘s of ili<‘ priokly liorso n(dtl(‘ {^^olaiiutit rarolitK^nfif^), whicli 
oousidorably r(Mlu<*(*s l]i<‘ valu<‘ of iho liay. 

\V(‘c<ls which ar(‘ lar^<*ly ('oaiiiuMl io roa<lsid(‘s and \vast<^ pjrouud 
nood Jiot ]h‘ discussod h(‘rt‘, as ih<‘ inor(‘ inijxirtant Hp(‘ci<‘s liavo 
already lx‘Oil (niunn'ratixl in the dosoripiion of tlie plant fonnations. 

RELATIOir OF THE NATIVE PLANT GROWTH TO THE CHARACTER 

OF THE SOIL. 

It is known lo fanners th<‘ wovhl over that in the 7ialiirt‘ of Ihe 
virj»in p'owth upon a body of lan<l ilu‘y liava* th(‘ b(‘st ])OHsiblo indiiai- 
tion of its a^iricullural value. An oxperiiniood xiorson eiui take his 
stand on a hilltop and, lookinj< off across llu* coiinlry, indicab' the 
(pialiiy of the soil hero or thor<‘ by the forest that gj'ows ont of it. 
Whore he secs a sloxx'i covered with a heavy j>rowth of black walnut 
and yellow XK>p!ar (tali])) lu' know's that the soil will Ix' rich and dcoi), 
well suited lo wheat. Wlu'n^ tall sycainori's and (dins flourisli on the 
bank of a stri'am, there will surely be found fat alluvial soil, the Ix'st 
of all land for ^^l•owing corn. ’'J''he Southern i)lanti(‘r n'oogni/ji's prom¬ 
ising cotton land by the gi*owth of oaks, dogwocxl, myrtle, (‘tc., which 
it beai'S.^ On th(3 othei* hand, he is w<*ll aware that a soil which sup¬ 
ports only i)ine, with very little undergrowth, is tcx) sandy and thin 
to bo valuable in its natairal stiat.o, but., when heavily fortilmed, is 
oxooHent for forcing early vcgi'tahles. 

Til a general way such facts as these aro known and x)ra<itieally 
apiilied wlmrovi'r the soil is tilled. Little, liowover, has been done to 
Xnit this knowh'dge uiion a s({ientitie basis. It would inidoubtodly bo 
most helpful to the Carun'r if In* could (iiid out how far the value of 
this test of micleaiwl laud can lie ivlicd upon, lie would like to know 
just how sharx) a lino can Ixulrawn hetw('cii soils of ditlcreut cdieini- 
cal comxxisition, le\tur<‘, and dra!uag(3 by carefully noting the wild 
growth whieh they bring forth. 

Itwjis largely in the hope of Ix'iiig ahlo to throw light ujxm this 
problem tliat tlui xnvsent survey was un(h*rtak<3n. Th(3 Dismal Swamp 
ivgion was sehicfit'd for tin* xiroliiniimry iiwwtigation Ix'cause it was 
known t.hat. hei*(3 conditions are less ('omplieab^d than in many oilier, 
sections. The ev(*nness of the surface of tlie Ooastial Plain and the 
absence of abiniiit changes of level would naturally t.<ind to simplify 

* In his Catalogno of the Natural Orders of Plants Inhabiting tho Vioinity of 
the Santee Canal, South Carolina (Prcxj. Am. Aesoo. Adv. Siit, vol. 3, p. 5, 
1860), H. W. Ravenel writes, “On the highlands bordering these swamps, where 
ihe bust cotton lands are found, hickories, dogwood iUornuft Jlorida)^ oaks, (^tc., 
constitute the principal vegetation,” 
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the preiuKes fvom wliicli (l(‘diK*tions io bo drawn. As will pres¬ 
ently bo seen, this very laek of diversity, y1u 1(‘ n'lnoving some difli- 
cultios from tli<‘ surv(‘y, was mi ol)stael(‘ lo obtaining v(‘ry striking 
results. 

COMPARATIVE INFIiXTENOE OE DRAINAGE AND CHEMICAL 

PACTOR-S. 

In the Dismal Swamp region, if we eonsidiM* only lands that, give 
some promis(‘ of agrieultural valn<‘, variations in di’ainage oonstitnto 
the most important soil differonees. In oilier parts of tli(‘ country 
chemical composition of the soil plays a leading part. Dor (‘xamplo, 
limestone and freestone soils are often veiy sharply diiTonmtiated 
within a limited area. Much ditferenees ar(‘ of lit! le importance in the 
country we are eoiisidoring. Only the salt-marsh and saiui-duiie 
soils, and those of the fresh-water wooiled swamps priwimis t,o being 
drained, present important poeiiliarities in their chemical composi¬ 
tion. Needless to say, these three formations arc worthless from an 
agricultural point of view, so long as they remain in their natural 
condition. Omitting them from the discussion, the iiroblom becomes 
chiefly one of water content, depending in great paK. upon the fineness 
of subdivision exhibited by the soil. When this is coarse, the soil is 
sandy and well drained. When finely divided, it becomes silty or 
clayey, holding water longer and in greater quantity. 

Now the respective charactoristics of vogeiation upon a sandy well- 
drained soil and upon clayey wet land are much loss striking, and 
the transition £i*om one to another is more gradual and 1(‘sh (‘asy to 
define than is the case where important chemical differencos exist. 
The lino between vegetation that grows in a soil J'ich in lime and that 
upon a lime-poor soil is often so abrupt, and sharply defined as l.o be 
easily recognizable at a distiuice. Notonly size, habit, hairinoss, etc., 
differ markedly in the same 8peci(‘s wlnui growing uixin one or the 
other kind of soil, but there are a iiumb(‘r of speei(‘s which prefer 
limestone soils, while others show a strong avei*sion to soil tliat (*on- 
tains much lime. Thus the systematic makeup of the v(^gol.a1.ioii 
changes to a large extent as wo paas from one soil to the otluM*,^ 

^ In the United States the distribntion of plants upon soils rich or poor in lime 
(which means chiefly calcium oavbonate,‘'C!aOO,) has not received the attention 
which it deserves. Undoubtedly inter^fcing results await the student of this 
important problem in soil chemistry and plant geography. In Europe much work 
has been done in the line indicated. Especially in France the matter has been 
approached from the standpoints of chemistry, physios, and geology, as well as of 
botany. The agricultural journals, and writers upon forestry, have devoted much 
q»aoe to its consideration. Several attempts have been made to segregate the 
indigenous plante of various regions as confined to limestone soils, preferring 
lime, preferring freestone, confined to freestone, or indifferent. Bonnier and 
others have Indicated, however, that a hard and fast olassifloatlon is not easily 
attainable, as species which are “ lime-loving ” In one chain of mountains axe 
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III ilio (‘\i*(‘p1ioi»al (’{i,scH iiolod above, easily reeofj^uizable <*liangesin 
tli(' Yeg(‘tatlon eoiniMtb* willi imiioHani (UlTereiu'es in iho elieinLcal 
quality of tb<‘ soil. 'Near the son, in what 'vm* eall tlu* maritime for¬ 
mations, the soil contains a iriiieh larger pio'i'ioiliigo of common salt 
(Na('l) than is in'i'Siml in ordinary soils. This substance acts U])on 
the greal majority of plants as a poison it it occurs in the soil in 
consi<leraht<‘ (plantity 1 imm" c(‘nt or. Tor many speides, (‘vmi l<‘ss. 
Conseipiently the vi'gctation of the duiu's and Ixw'h is sjiarsi' and is 
composed of but (‘<‘w Hp(H*l(‘s, most of %vhi<*h ar(‘ pisniliarly aibqited to 
salt-impregnat('d soil and air, and are not found in normal iuhind soils. 
Even mor<‘ strikingly is this th<‘ casi' with the salt marsh<‘s, whore the 
soil is ov(‘rtlovv(sl w ith brackish water at (‘very high tide. Their vog('- 
tation is <‘xli‘(‘mely dilT(U‘(‘n1 from that which oecni)i(‘s onlinary, 
modoralel}' W(‘ll draimMl soils which (*ontain but a small trac(‘ of salt. 

Pc(‘uliar ch(‘mi(‘al conditions are also found in llu' soil of tho 
swampy for(*sls so long as they rmnain in lh(‘ir natural condition. 
Chi(‘f among those i)e('uliariti<‘S are o.v(‘<‘(‘ding riclnmss in vegetable 
matter and pov<‘rly in ovygon, to which is dm* tin' pr(‘sencc of much 
humic acid. 'Plu' soil is sour. In addition, W(‘ have tin* physi('al 
peculiarity of a vmy high wat<‘r content, tho soil bm'ng normally satiU- 
rated. Given such conditions and it is not strangi* (hat th(‘vegotia- 
tiou, notably the forc'st growth, of tlmse swamps is sharply diffm-en- 
tia1(‘d from that on adjacmit, not swampy soils, even whiu’e tlio latter 
are moderately moist. 

Both the maritim(‘ and th(‘ swamii soils an* agri(*ulturally Avorthless 
in their natural condition. It. is not lik(‘ly that any trmitment could 
be devised which would render arable th(‘ salt marshes or th(‘ beai'h 

soinotimes “ lime-avoiding’’ in another. Home of th(( inincipal works donling 
with tho subject are: 

Unger. Gbor don EmfluBS dcs llodens anf die Vortoilung der (t-ewuchHO. iHitO. 

Tliunnnn, .1. Etwai do phytostathim' apidniuf' a la chiiine dti .Jura (st aux con- 
tr( es voiaiiK's. IHJt). 

I)o<3audolU‘.A. (l(>ogTal)hiol)otanitJ^^(^raiBonn(^ Vol. I.pp.aui, l‘W 111. IS.').'"). 

Bonnier, G. (.^xtobjuos otw'rvaiionw sur h's rotations (Uitro la (listrilmlion dcs 
phamroganK's el la uatuie chimi(in(‘ dusol. Bull. Hoc, Bot. do Franco, vol, 3(1, 
pp. twsiBi. i«m 

Contejean. r. (h'ographie botanhiue. Inllmmce dn torraiu snr la V(‘g(Hati(m, 
1H81. 

Vallot, t), Recherohes physioo-ohimiquos sur la teiTO v(''gt'‘talo ot soh rapiMirts 
avt'c la distribution g('*ograpUi(ine des plant es. 18S8. 

Fliche et Grandeau. Rechorchiis chiiniques et physiologitiuos sur la brhyere 
commune. Ann. de la Hoionce Agronomuiuo (1SS4), vol. 1, 391- til. (Two other 
papers by the same authors are there cited—De nniluence de la composition 
chimique du sol sur la vAg6taUon du pin maritime. Ann, de Chimio et de 
Physiqne, ser. <1, vol. 39. 1873, De IltiRuouco de la composition cliiiuiquo dn sol 
sur la v('g6tation du ohfitaignior, op, cit., ser. ft, vol 3. 

Ramann, E, Forstliohe Boden-Kunde und Standortslolire, pp. 3(ift, 369. 1803, 

Warming, K. Dehrbuoh der ilkologSsche Planzengeographie, pp. 93, 79. 1896. 

Irlohimiier, A. F. W. Hanzongoogruphie, 103-118 (1898,) 
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and <Iun<^ areas, at leasi- wif.lioul. groat oxi>oi»se; l>nt hy oarofiil drain- 
ag(‘ a groal part of tlu* woo<le<l swamps can bo convoHod iniD Iiiglily 
valuabU‘ land. In this proc<‘ss, lH)AV(‘Vor, tho soil loses tlie cht'inical 
and x>by«‘<*al peculiarities just enumerated, and if afterwards por- 
milt(Mlt(> lie fallow if becomes raphily overgrown will) tli(‘ordinary 
not Hwanipy forest v<ig(‘iiatioii of Ihe region. UnU'ss it riwtu'ts l,o ite 
original con<lition iis to drainage, HU<*h land has <*(‘as<‘d f()r(‘v<‘r to 
lAidong to the swampy fow'st formjition. 

TYPES OP ARABLE SOILS. 

Two leading types of soil are easily distinguishable in that part of 
th<‘ Dismal Swamp region which is occupied by iieith)*)* salt marshes, 
sand strand, nor woodcsl swamps. 

1. Soils of a light, sandy te.xtnre, warm, and capabh‘, when cleared, 
of thorough di'ainage. Those am the “ truck soils,” which sire largely 
devoted to the growing of garden vegetabl<‘s, tlu' chief industry of the 
region. They usually occur on or very nernr tide water. 

2. Soils with a relativelj’^ high content of silt oi* clay, and conse¬ 
quently colder and more ridentive of wabu*. 'rhesc' are mostly inland 
soils, and as has already been pointed out, are ill adaptt^d to nniny 
truck crops, but give good r(‘turns, inider proper management, with 
grasses anct some cereals. 

The truck lands are at present by far tho most valuable of the 
region, and with them w<» shall therefore chiellj’’ concern ourselves. 
What is the character of tho original forest and undergrowth on soils 
of this class? Is it sufficiently well marked to enable us tt) say with 
coufldonoo, aflci' an examination of th(‘ nal.ive vt^gotation alone, 
“Here we have or hav<‘ noti a good truck soil ?” 

NATIVE VEGETATION OF TRUCK LANDS. 

before ausworiug this <iuoslion it may lx* well to describe briefly 
the more imi)ortaiit growth upon a number of reprc'seiital ive f.racts of 
forest wher(‘ tho qucHtiion could ho satiisfactorily auswiTcd iii tlu-i 
affirmative after an inspeotiou of the soil itself and of tho appearance 
of crops in adjacent fields. 

1. On one of the largest and best truck farms along the Western 
branch of Elizabeth "River, near Norfolk, the following growtli was 
noted : Short-leaf pine {Pbivs iaeda), 40 to 60 feet high, intermixed with 
much hardwood—water oak {Quercibs nigra) ^ willow oak {Querem 
phdlos), white oak {Querms alba), sweet gum {lAquidamhar atgraci- 
flua), and sour gum {Nyssa sylvatiaa). Undergrowth dense, com¬ 
posed of red maple {Acer rvbrvm), sourwood {Oxydendrimi arho- 
reum), huckleberry {Gaylvsmda frondosa), pepper bush {(Jlethra 
akiifolia)^ sassafras, sumac {Bhus copaUma)^ spikenard tree {Arabia 
spimsa), small cane {Arumlmaria feda)^ etc. The presenct* of sev¬ 
ered of these plants, especially of the water oak, red maple, and 
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suiull oaiio, indLcates a soil tliat is iial.ui’ally iu)(jav<* 11 draiiioclj as is voiy 
goiK'vally Uio case in th<^ r(‘gion. 

iJ. Along tlio SoutlKM'ii hrancliorKlizabctli Kivei*, near Berkley: For¬ 
est of small sln)ri-l<‘af pin<‘s (20 to ilO f(‘(‘t liigli), mixed wiili .sweet 
gum, watei’ oak, Si)ajiisli oak {Qurrcus dhjUald), .sourwood, etc. 
Undorgrowtli mo<l<‘rat<‘ly d(*tise, of sunuie {/\*linn ropctlliint), sweet 
glim, and gallbeny {/h.r (jlahm). Nearin’ tlu’ water wh<’r<‘ tlie soil is 
still ligliUn’ and sandiin’, m 3 'rtl<‘ (M tjrird (‘{n‘()linrns‘is),}yooi)moH impor- 
tanti in the imd<*rgroAvth, Avliile sumae disappears. 

,‘l. Tjambei’ls Point, near Norfolk: '^riinlxn’ ehiidl^'^ larg<' sliort-lcaf 
pine (soirndlines SO feet high and 4 f(‘et througli), mixeil with some 
sweet gum (also of largo dimeiislon.s), and small tre(‘S oi’ bushes of 
various oaks (willow, while, water, and quereition {Quert'tis rehin 
tiiia), holl^'’ ( fh'.v ojxtra), sourgum {Nyssa tii/h'diira), piqipin*bush (Cle- 
thra), bay {Prrscd pnht'nrois), ele. (Ireenbriin’ {idniil(t,i‘ rohiiKhfolid)^ 
andmuseadino grape ( lllis rofuiidifolitt) are abundant. 

4. SulTolk: Fori'st of small sliort-leaf pines, averaging K) fisdi in 
height. Undergrowtih <‘sj)eeiall 3 ''h(‘a\y near tin’ bordm’of the forest, 
coinposi’d of sourwooil (very abnmlanl), sweet gum, nyrtlo {MyricAi 
cnroluiensiK), boll}-, gallbiM-r^'-, tulip trim {LirUulondt'on iiilipt/f'm), 
Spanish oak, vvhiti’ oak, water oak, huokleberry {(J(iyJiismci(t fron- 
dom)^ and bluebin-ry (\ ’<uriitiniii n}iy(dii)iiJi‘U(‘lliini). 

5. Kdenton: Uat.herlieav^'"growthoflargoHhort-linifiiiuo (A hwda), 
some of the trees luniig HO findi high and 4 findi in diami'tor. Other 
trees are tulip {LirnKltuidron Udiinfevn), sweet gum, sourwood {Oxy- 
dendnuii), white oak, black cherry’’ {Prunun firi'ofind)^ and red eedar 
{Jiuhi^A'i-dd rinjididdd), iiW small. The undergrowth is made up of 
dwarfed i)lant.s of the tirm's mentioned, toget.hor with mjTtli^, spike¬ 
nard trim {Andid, ytidom), holly, sassafras, CidUcaiya- dincrimiia, 
and various elimhlng plants, trumpet, erix'per {Tcroiud radicana), 
yellow jessamine ((h'fscinhud, acniprrvirciis), museadine grape {PUin 
rdtuudif<)li(f)j and greeiibrier {Hinilax rofdndifdlid). ^Phis soil, as the 
growth indii’ati'S, has ralkiu’ more body than is ueeessarj' or even 
ailvantageous for growing most truck erojis. The uinghlioring fieldH 
wiM’i*! planted in cotton whiidi was in exeidlent I’oudit.ion and indii'atied 
a soil well adaptixl to t.hat staple. 

(). Kdiuiton, n(‘ar the precedingtraet; Pines small and giving plaeo 
to hardwoods, idiie/ly tulip tree and Spanish oak, witli a scattered 
undergrowth of persimmon (/4fo.vp//ro« rinjiniand)^ sumac, sourwood, 
sweet, gum, spikenard tree, ymllow jessamine, (dc. lleri^ the soil was 
lighter and sandier than in No. 5, and t.hmvfore b«tt.er adapted to 
truck, 

ITIie problem of ascertaining just what jilants are usiiful as indica¬ 
tors of a good tnick soil is not a simple one. As wo have already 
reimu’ked, it Is the water ciMikmt of tlio soil, dex»eiidlug very largely 
upon itbS ftneue,s,s of t<‘,vture, that chiefly dotormines th(‘distribution. 
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of pliuit lifo ui iln‘ l>isinal J^wainp ivnioii. 'PIk' ninl salt, 

niJirslM'H aiv of c*(>nr.s(‘ (*\c<‘])lionK, but ih(‘S(‘can be Icfl oul of the 
(liscusHion, coiksmmjs only soils tbal- ni‘(‘ likely lo be of uf^ric-nl- 

IiUI’mI valu<‘. 

Now, lher«‘ ('vists an (‘Uoiunil, of un<*<M*lainty, wbieb nnnle itself 
ovitlenl, al, tbt‘ onls<'l, of I Ini in\eslip:alion, in the \er\ eonsi(l<‘rable 
vmutllity as to habitat, whidi many plants <'vbibit in (his n'^ion. 
Woody plants anM‘lw'Vvlu>i'(‘ usually quite sensitive t<» dilVerene(*s of 
wal,(*r conti'nt in tin* soil, 'rium, in retcions when* tin* stu*ra<*(‘ of the 
country is iuov(* bvi)ken suvd exhibits a pireatt'r vari(*ty of <*l<‘vatU)u 
the red maple is rarely found ontshU* of Hwamj)s, whih* sin*h tn'es 
as sweet sum, willow oak, but(onwoo<l, sand-bar willow, /uni blue 
1)00011 arc* eonUiKMl to tlnd/anks of slr<‘ains. In tin* Disnnil Sw/inip 
Ttigion, Jiowev<‘r, all these plants jire iin*!, wit hint lie* dric'st soils of I hat, 
aoetioii,cvc'ii oecnrrinf? upon the sainl thmes of tin* coast. S\ve(*t {^uin 
and rod maple /ire present almost everywhere, usually in (licc f!:r<‘at«‘st 
abuinhinecx 

Sassafr/is, Hiinuw {Hims ropallhitt)^ p(‘rshnnnm, sonrwood (0.r////f'>/- 
(h'wn), and spikenard lr<*o (J/vf/Zn .vp//(o.sc/) /irc* all eomnn»/i pl/ints 
ill the I'iedmont and the inouni/iin rej^ions of tl/c* Southc'ru S(,/iteH, 
as well /IS in tin* (^/aslal Pl/iiii. Bui, while* in tin* more* (*l(*vat,ed p/irts 
they are most eh/ir/ieteristic* of dry uplands, nc'/ir the <*o/ist th(*y 
occupy very wet /is w'ell /is oomparativc'ly v(*ry dry soils, ovc‘n thriv¬ 
ing in all but subniersc'd ground in tlicc Dismal Hw'/imj). As j/arti/iHy 
cxplaming this i)<‘<uil/u‘l(y of distril/uliou, howc'VC'r, It must be* borne 
ill mind tluit arid soils, or cvc'u soils t-hat, rein/iln eonsbint,ly di*y for 
any eousklorable period, arc tinkiiown in tlie rc'gion wc*/in* dc'serib- 
Ing. Tim ditTei’t*uee between tln^ wett(*st /lud tlu^ dri(‘st, hind is ln‘i*c^ 
much loss sh/iri) than in dlsl,riots having /i more pcu’feet, d/tiiinige. 

Still, witli every allow/inee for I ho ahH(‘ne(i of sharp limils bet,wi‘(‘ii 
the vogcdatilon of soil that is m(Ml(‘rfit,(*ly h<*/ivy and w<‘t,, hut, in/t, 
swamiiy, /ind that whieli is rcd/itively liglit. and clry, we are, nevertln*- 
lesH, able t,o roeogniKe a tyiK*! of uativci growtli whieli serves i’/iirly 
well/isaiL indle/itionoC a soil of t.hehitt<*r eluinu‘t(‘rand one* tln*refore 
that is well adapted lo t,niek, 

Short-lo/if ])ine {Pi)uis fdPilti) is always prewent i/i sue*)/ 1/ind if it 
has retained its original vegetation. This t,r(*e do(*s not, how'c'vc*/*, 
teach its largest size on the truck soils, but in hind having eousidcu*- 
ably mom bottom, such as usually oeoiirs f/irthor from s/ilt wal.er. 
Where the origiiuil growth of luno has h(*<m diHturht‘<l hanlwoods 
tend to replace it, and these are also usually pi'oseut /is und<*rgi'owth 
in the more open pine forest. Various oaks, c^speeially Spauisli o/ik 
{Qmram digitata), white oak {Q,(dba), rod o/ik {Q. rubra), cpiercdt- 
rou (^. v&liiUnci), and the so-cialled water oak {Q, nigra) arc* usually 
present. Sweet gum {L/iquidamhar styraaijlua) Is jilmost alw/iys 
found upon land that is adapted to truck crops, often forming the 
principal undergrowth. The presence of dogwood {Cnrriusjlorida) 
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ill nn.> roiisl(U‘nil)l<‘ (lunnlily is a saf<‘ indication of a jiood Moil of tliiM 
ty])(‘. Holly (/ 1( .V ojxtra)^ black walnut (tfinjldns nigra), and hickory 
ar(‘tr<‘(‘N wliosc pr(‘s<Mic(‘ indicates a lypcMif soil that is rudicr than 
t.h(‘ lii>ht(‘st piiK' lands, .M'thijrhly cstciniKKl by track i'aniKn-s. 

A varioly of shrnbsan^ found in j^ood truck land. Myrtle 
rarolinrnsis) is oftini a \cry important feature of tln‘ undergrowth. 
Allliouuli common on Hu* duin's, where Ihe soil is aj>ricalturally 
worthless, ils pr<‘hen(*i‘ in lln* pim^ forests <l(*no(]CS a promisiiijuf truck 
soil. (iallb<‘n\\ (/h.r glahra), whiU‘ frequent in land that is too heavy 
tio nuudi th(‘ riMpiiriMiumts ol (ruck farmin}*, is occasionally comuion 
on hi#.ih',i»ra<h‘ soils whicli an* widl adaptI'd to some t,ruck crops, osiki- 
cially potatoes an<l si rawhorries. Near Nc'wIkuui a typ(‘ of soil wiiich 
is samly but richer in or}?ani« matter tiian most truck soils ami to 
whi<‘h wi'have already rcf<*rrcd is kmavn as “{»allherrylaiid ” bocause 
of th<‘ predominanc<‘ of this shrill) iiixm it. 

Swusdi bay (/'cr.svo pnhrsacnn) r(‘S(‘iubh‘s ,£>:allberry in its distribution 
111)011 both lii;ht and h<‘avy soils. The presmice of a number of other 
shrubs in considerabh* (piantity amon{( the iinderi>;rowth mayb(‘taken 
as faii'ly conclusive <‘vidcn<‘e of a j;ood truck soil. Thes(‘ are: Gcdli- 
varpa anirrirana, sourwood {(hajdnniiruni arlmreinn), xiersiminon 
{Dittxpgron r/rf//nu//ur), spikmiard tree {^[ralia spittom), hucklcbeiTy 
or blin‘ (anjjfle (t'/u.v/u.s'.s-uc/o/mm/o.so),blueberry ( rucc/n/nm rirgatum 
lenrllani), and (l<*erberry {I'arciniaw xfannncinn). Less character¬ 
istic of this typ<‘ of soil ari' sassafras and sumac {Rhiin ropaUina). 
Mnsemline ^i:rap<‘ ( rolandiJhlia)imd mnninor gviii)o{V. aesUvaHsj 
are much more abundant, on this than on heavier Hoils. Round.- 
leaviMl ^jfreenbriiM’ {Hiiiihi.r rafundifuHa) and yellow jessauiino (f?eZ- 
nrininni h< nipt rrirrns) an* viwy often presmit, butar(‘ also common in 
hmiviiM* land. 

VEGETATION OF LANDS DNSXJITED TO TRUCK FARMING. 

'rin* fa<*(i has already biHui noteil that certain plants, such as red 
ma|)l<' {Act f rahrnut), willow oak {Qiirmas phrllas), ami small eiuio 
{Annidinarid Icrfa), whil<‘ normally swamp-lovinj? species, are found 
in t.he Dismal Hwami) rei^ion upon a Krrat variid.y of soils, ’’riic pres¬ 
ence of any or all of tluMii aiuonf? tin* nuderjjfrowth docs not necosHa- 
rily indi(*at.e a soil too hiuivy for truck, but is Kood evidmieo that 
Ihe natural draliuifjfe is for som<^ reason delieient. but wher<‘vm* red 
majile ami black gum in numlKU's grow to be good-sized trees it can 
be coneludeil witb safid.y t.hat Ikto the soil is too heavy and too rich 
in organic matter for purposes of truck farming. Hiinilarly the oeour- 
reni'C of beech or of cow oak {Qtwrmx mhhnij'ii) oi' any ooiisider- 
able size betrays a clay content in the soil that precludes the suc- 
ooHsful pi-OHoeution of this hrandi of farming. There are a number 
of plants, 0 . g., cypress {T<(,C(>dium. d^tichiim), juniper {Chamae- 
cypariH ihyoMm), black gum {Nyaaa biflom), cotton gum {N. un ifiora), 
rattan {liarahamia mdiMm), big <*ano {Arimiinana ’nuuTosjm'md), 
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poison (lofi:w<)(Kl or ])ourvvoo<l {Rln/t: rtrin.r), ('< til on wood 
lu’h rophitUa)^ Inurol-lonvod iin-i^whvwv {Hinif(i,r hutrijolla), hW't'td Iwiy 
{Miujnolla luiyiniinid), otc., wIjoso pr<‘H<MU'<‘ bolraysat onct' thal (Iio 
Hoil is loo vicli in orf^sinio m;il.1<>r io bo a1 all Mii1<*d 1o “1 rindcin^” aw 
llio indiisl ry is a1 {)r(‘s<'nl jtraol.ioo*!. 

Wbilo lb(‘1r(n'H and sbndts (oMimorabsI in llio pnM'talins* paragraph 
show 1ba( 11i<‘ soil on wdiioli (ho.\ ur<tw is no! a<lapl<‘<( io btrointj, }jfar- 
d<ni \(‘nolablovs lo<'arly ntaluril.,>, wilh lln' (‘\coplion of jtinipor 1b(‘y 
l) 3 Mu> inoaiiH ln<Hcal(‘ a worl!doss soil. Tint Innn i(M‘cla.NM'.v, bn( no(. 
swampy, lainls, wliiob an‘moslly found at. ,somo <listarn*(‘ front tido 
waior, <'aii Ix' niad<‘lo yhOd o\oo!lon1 crops of oals, (dovm*, liniolliy, 
cowjxms, and oUntr foraijo idants. [1. is bt be* siroujjily lax’omnnMidcd 
that inor(‘a11.(Mi1 ion Ito paid in Iho Dismal Swamp rosiion (o i;rowinf^ 
foraijfo crops and raisin#' calllc. Tnndc farming, allhoni'li .\ichlin#if 
la)'#'<‘ rt'turns lo ji bwv su(*c<‘Hsful iiirowi'rh, is already ovt'rcrowdtxl, ainl 
is bwomiuH inor<‘ so cvmy year. It is no uncommon (hinn in Iho 
oxlonsiv(‘ IriK'hiny areas alont; the coast for a lari'o pari of tlx' Ixary 
crop to b(‘l<‘fl on th(‘viiu's; and much (tflhe potnbterop remains in 
tho {ground hecaus(‘ <tv(‘r])roduc<ion Ims broujfht lh(‘ markel pri<‘0 
down to ti ti#fnr<t wb<‘re it. no lon#»(M* pays to «:ather t.lu'erop. M<‘au- 
while a lari?(‘ part of tho Ixxd* and even th(‘ (hiiry produets eonsunuxl 
in the i*e#;ion tin' import(xl from th(‘ North and Wb'st. 

Whll<* some lands are fairly w(*ll ada])t(‘<l lo whotil, cot Ion, tind 
tobacco, it is much lo Ix' doubted \vh(‘th(‘r ibis r<‘#yion (»au success¬ 
fully eompoto with oth(3rN in the production of tiny of tlx'se crops. 
Much of the hetivy int.erior soils aia^ now in corn, tind in th<» lower 
part of Norfolk and l*rinc<‘ss Anne eounth's, Va., ai noleworlhy anumnti 
of eottou is raiso<l. As a rule noitlu'r erop jjfood resulls, ehudly 
because the himl luis lX3(*n woi-u out by loiif? cullivtit ion in one or the 
otlxu' crop, without t Iu3 jaraicthx' of inl<dli#»(‘iit rotation. (Irtsib'r titbui- 
tion to (‘lover and immdovv fivasst's, tis wtdl as mow dilijjenl. eiiUiva- 
tlon, would #>0 far to rc^stoix^ them. 'I'here are sonu' farms In Uitil. |)art 
of th(3 r<3giou which alTord twlmirahle ob.p'et lessons of what ean be 
aeeompllshed by this treatment. But as ti rule th<' interior Uuuls are 
in sorry t'ontrtist to tho hi#j;hly eultivabsd truck farms that border tido 
water. 

A final word shouhl Ixi said eoncerniui? the swamp lands, which are 
more fully diHeuHS(‘(l in the chapter on “Sods.” Thcs(‘ are of two 
types—^t.he peaty juniper soil and the rieh black-gum land, ''riu' Jirst 
type, which does not occur in any noteworthy area outsidt* the main 
borders of tlui Dismal Swamp, is chara<*torii5ed by a nalive growtli of 
“juniper*’ or white cedar (01mmaocyi)ai’i8). Aceowllng to all testi¬ 
mony, it is agriculturally valueless, “ Blaek-gum land” is so called 
from the princii)al tree which it boars when in its vb'giii state, tho 
black gum (Nyssa hiflm'a). Most of it is (‘ovored with a heavy forest 
ooinposed of this tree, red maple {Ac&r ruhrvm)^ some (formerly 
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imi(*li) (*>])r<>ss {Tdi-oihiitn tliafirhuin), l)lii(‘ ash {Fia.) raro- 
lnu'(nt(()y <‘l(' W Ihmi clcanMl ami av(‘ 11 Uraiiu'd mu-li land yicldw luuoli 
<M'()i)s i»r ill,Ml ran hr lia<l oii aii,\ oilier soil of ilie ivgioii. 
Tho eoni erop of 1h(‘ Dismal h\Nainp lands is lik(‘l} io proxi' peeiiUarly 
valuable, as lh<‘ iinxliiei is nioslly sliipped ahroail. Ilelufj vitluii 
10 jo iio mill's of a seapori ihai is hardly surpassed on oiir I'oasi, (his 
reuion has a ureal aiUanlaue o\er Ihe heller known eorn-pnxlne- 
lii}* I'oiin!r\ ol Ihe IMississipjii \’al!<'^^. 'The\arieh\ ehielly i^j'own on 
lh(‘ swani]) soils !■, known as horsi'lool.h eorn. II. is a W'liile dent 
w'hleli i>oss(‘sses an iiimsuall^ lony; kc'rnel, and is larafely e\por1ed to 
(lermaiM for use as a si'f'd eorn. 



Ni. M<iinu ol'aiatn ((inimiK<i<lll('lu>ntt)iYli4d»0*0ii' OlHaialS\vanu>Oinml, Wnltiu iMi.u, Vts 

Irisli polaliix's and eahha;;<‘ nlsti j^ivn execdlenl. rnsulls ou .sucli land, 
li has hibdy been di'inonslruled l.luiti celery ean he smvessfnlly ami 
prolllahly grown in hlaek-ifum laml. Ami hisl, lull, not leasl, it is 
probably hidli'f suileil Io the esIaliliHhmmd of jiermanenk nuaidows 
lhau any other lype of soil in lh<‘ Dismal Swamp eomilry. 

ILLUSTRATIVE aUOTATIOETS. 

It ina;^ not Im' out. of ])liu*e lo ipiole hi iMUielusion a. feiw jinblishml 
doseriptions of the ualural growth ou di(T(M‘<‘Ut types of soil In other 
parl^ of the United Stales <‘ast of (he Misskssippi. They will s<n'v« to 
illuHtrate how generally this means of distinguishing gooil from had 
soils is eiuploy(«l, 

Th<^ younger Mleliaiix givi'M an inleriwting note on this suhjeid in 
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liis Toik'sImIcs moats |)Ul>lislM'<l iu ISOI. I 

([iioh' payi^s 2(K> to -<><; oC lh<‘ Kiinlish 1 ranslalioii, “'[’ra\(‘ls lo tho 
woslward of llu' All<‘i>liaay IMoauluiuh," ^^as prinl<‘<l in tin* 

folloNvinij; .n oai"; 

III ilicso two Slalos I Kentucky anil Tonn«HHi>o| tlioy apiiriTi.ito tho doiiroonf 
firl of I he l.onl by I lio ililTi'i'cni hj)i‘<’Ii‘m iiI’ t rocs wliuMi f^row U[ii»Ti thinu; IlinH 
wlimi tiu) Nib'of a Ini iifliiuil is tnhi'rlHi'il, limy ai o carol ul In Hpi'i-ily that aach 
or Hiuli kititl ol Iri'CH urow on siu'h or auch iiarts, which is aullicii'ni. information 
to tho imrohascv. This ralo, Imwovcr. ailniila of an cvcoption witii vcspoct to (lie 
lidrii Hoil of which, aa [ havo lucntioucil, is M'ly fcrtllo au<l <m which, 

novorlliolcHs, thoro aro foniul Iho .SVroh// o/A*, (^iiorcns niijfrfi, ami tho Jinj/antt 
hh'l'O'ij, which in tho foi'cst aro oviilouccs of tho wori-t anil. Supported hy this 
modo of t'slimaUiiiy tho fecundity of tho soil hy tho naturo of the Iri't'a which it 
produci'K, 1 aliall naoutinn a very roinarkuhlo oli'^crvatiou whadi I made na aoon as 
T arrivi'd iu this State. In Ki'utuckyand Cmuhcr’and' indcpi'udontly of a fow 
irei'H which aro peculiar to these ('ountrica, tho maai of tho lorcsls iu lands of tho 
first <‘lasH, i■) composed of those apei’ica which are very raroly mot with to tho east 
of tho mountains iu tho most fertile soils. These apeciea aro principally tho fol¬ 
lowing?: tV/mv/A- r/cf//a/nja/, cherry tree; f>h/r>nf/r/, white walnut; Pai'nt 

lutea, buck oye; I&a.rinuH ttllut, iiiijm, vontlcii, white*, black, and blue aah; 
folluH rf/ioAIS, hackberry; ff/miis e/smso,slippery elm; 9i(ci-c/f.s/i/ihriVriCKi, black¬ 
jack oak; Onilaudinn Oioiai, cofTootroo; f/icf/i/sui /WffC(f////if>s,honoy locnat, and 
Ainioiid tn'lobd, papaw, which rises to tho boieiht of tiO foot. Tlieae three last 
sijeoies, iu particular, dt'nofo the rloheat lands. In cool mountaimms places and 
by tho sides of tho rivers which havo not sloop banks, thoro aro also found tho 
Qum‘U‘i mui'voc it'pn, ovor-cup wliiie oak, the acoims of which aro as largo as a 
hon’s egg; the Acer socc/mriiiioii, sugar maple; the FmjHH booch; and 

also iho PlitiainiH atridonfaJis, jdano; tho Lhiodendniui iiilijd/n'ti, white and 
yoUow ttdip ii’oe, and the MiVjmilUi ticitinhiafti, encumhor truo, the Uireo last of 
which attain to a clronmfcrence of IHor 30 foot, Theidano, as has been men- 
tiouod before, grows to a larger sizo. 

In tho lands of tho socond class aro found Ftigm cdHtaiu'd, (‘hostuut; yacrciw 
ruhm, rod oak; QuciTuit iiuoiorhi, <luercilron; JMimis sansd/t'iiii, sassafras; Dioth 
pirm i)i>f//;;/(iJm,porsiminon; Liquhlamlnir nijjrdcijlitaannr, Fi/mi riUoHa, 
gum tro(>, a tree which nelthor yiebls gum nor resin, as its n.ime scorns to imply. 

Those of tho third clnss which aro gouorally and and mountainous, scarcoly 
produce any but tbo black and red oak; tho 4)>ici'ciik }>riiiidt iidnilaiid, i*ocky oak, 
some piuoH, and smnotitaos \''irginian cedars. 

Mr, 'W. \V. AhIui (Hull. N. (^ (lool. Survi'.y, vol. A, pp. il lo (U) 
(icscj'iboa Hfl followH Iho luitural vegidatioii on dllTiMS'iit noils in ('ast¬ 
ern North (hirolina: 

The timber over tho entire sooiion is, on the highlands, larg(dy of two spc'oieB of 
irine; one, the loblolly X)ine {Pinna iacditL.), more confined to tho couutii's north 
of the'NeuseEiver and to themoistorsoil; the other, tho long-lonf pine {Pinna 
paluatrls Mill.), to those south of this river and to the drier, more sandy soil, 
.Beneath these trees, where the eoil is not too dry and sandy, is a lowcir growth of 
small white and post oaks, dogwood, haws, and the narrow-leav(»d crab apple, 
while where the soil is very sandy and dry there grows, either with tho long-leaf 
Kne or where it has been removed, a small worthless oak, the sand blaok-jaok or 

’“In the United States the name of Cumberland is given to that part of Ten¬ 
nessee which lies west of the mountains of that name, ’* 
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oiilf [i,>iH'r<'Uh / Mich\. i. and, less frwjni'iitly, Iho bigh-gronntl wil¬ 

low oak {(fiiicrcu'f (‘iiicvi a Miclix.). This oak is also a hinall tree and indicates tho 
most l);nT<'u soil. 1 leaidc'rt ilio pmos jnsi is'CeiTed 1 o, ihoro are two oiliers found with 
thorn, th('short-leaf [yollowl jano (/*. whinala Mill.), an nnoominon tree oxcoiit 
on dark loam or gravt'lly soil along tlu' western and northern limits of this soelion, 
and thf3.savanna inn<* (/’. 'uralnto Michv.), a knotty, nnsvimnotrical ti'oeoccur¬ 
ring from Virginia smithwai d along tho margins of ‘‘ pine harien " i»onds or scat- 
h'l’od in small clum]is over the ojion wivatmuH .ind marsh lands. Those f(*w ajiecies 
form tlie cliief growth of the higlu'r laiida. 

The swamp lands, with a total area of about .l.r)()0 siiuaro miles, have a very 
characterisUc and varied growth. Bordering thoso swanipH are water and willow 
oaks, with the (‘vergreen loblolly hay and sweot hay. Farther in thorn are hugo 
Hwanip cheHtnnl oaks ((f)nnrnii niMi<tii,vii Nutt.), oItuh, maples, beach, holly, and 
tall loaemary pines (l\ i(UfUi L.). Those land.s conslilTite tho oah- JJalu, areas 
which are under water only during ihewetti'st w'asons of tlw' year. They have 
usually a good soil and can he easily drain'd. 

Whore tho wai<‘r is deeper in tlio swaiuiis and remains longer grow tho cyinms, 
sweet gum, black gum, (upelo. and yellow poplar. 

In the mud swfimps ahmg th<' larger streaius there are, hesidos cypress and gums, 
ash, ovoicup oak, cottonw<Mid, sycamore, and haokherry. Mi.\od with the othc'r 
swam])h, 1ml coveiing less area and occurring only on sandy or peaty soil, are 
white coder swamps, or “juniper bays," as they aro tisually callod. Tho tri'e 
growth in these is largely and often entirely juniper or white collar (( 'l\atU(«'(‘n}tavlH 
ftjiln'i'OKhti SpjK'h) < 111(1 white Iwiy (Miujuolia {flaiiat L.). In tho (‘xtrenio eastern 
part of this sis'tion, m tho immediato vicinity of tho seucoast, thoro is a churaotor- 
istic arhorcscoul flora of red cedars and live oaks, while along its southern limits 
the palmetto and American olive {Olca mncvimiKi L.) give it a semitropical aspect. 
On tho other hand, as ilu' clay and loam of the hill country is neared, the oaks and 
hickories rapidly iucroase among tlu' pinos, making the transition to tho hard-wocal 
nplands. 

S(‘v<‘ml wcll-nifirkml soil lypos of jxmiusular Florida, with tlioir 
iwitivo ijrowlh, jum' Mints (hsscrilxMl by ProfohHor Wliilii(‘y (A pridimi- 
miry iM'jiorl on IlioHoilHof Florida, Bull. Div. Afjfric. Soils, U.S. Dopt, 
Atrr., Vol, 13, j)]). H, it, ISKrt); 

There is a marked diFeronco in tho oliaracter of tho uativo vogetation on tho 
ditroront types of soil in (he State. Tho hammock laud, considered tho most valn- 
ablo for most purposes, has a more or loss heavy growth of whilo<»ik, liv<* oak, 
water oak, bay, hickory, magnolia, and dogwood, so dense at times as to lorm a 
voritahln .juiiglo. 'I'ho white oak is fonml only on tho very bust, hummock lands, 
while I lie red oak and the long-hsif piiio grow togolhor on what is called tho 
mixed hinds. Tho high pine laud and the pmo Hats, tis the muims imply, coutam 
a monotoiiouH growth of long-leaf or spruce pint*,the character of tho land having 
a gr(>at intluewco upon tlte forest growth. 

There‘is, as a rub', ti inero or lass marked dilTerence in tlm appetirance of the 
soils of thi'Hc diffnr(*ut types of laml, but uotwlthstaniliug the very great lUFer- 
enco in the charactor of the vegotatlon (in tho hammock and jnno laud soil no 
approciahle diForence has yet been found, either from a ohomioal analysis or from 
uu oxainination of the physical textuw* of the soils. * * 

Tho second (tnality of high pine land covers vast areas in the peninsula, ft is a 
vtiry light, rather ('oarso, sandy soil, l<ws coh<*ront than the haramyck or iinst 
quality of pine land, Btill tlie roads through it aro Kood. The characteristic 
growth is the long-leaf pine. Tho trees aro sparsely sot and often of quite large 
size. There Is very little undergrowth, and a wagon or carriage can he driven 



JH4 IJ()T\NI<'\r. HIIKVKY OK DIHMAL HWAMK 1{E(H<)N. 

throne'll ion'st in almost any (liraclion. Thoro is ^^oiuirally a pfood i>ro\vtU «)f 
prrJihS, and thosn laialh ar(' very oxtmiHivtdy nsoil for i;ra/ini-. 

‘ Th<‘sp Hocond ({iiality Imcli pine lands form I hi' principal Iruck arcsis at 
(■iiuucsvilla, Orlando, Winiorhavon, (Jraiid inland, and liarlcnv. Tin' country is 
tjcnorally rolliiif?, with dilTorouccis ol elevation of from '2o to aO fci't. The whole 
olovation ol Iho lake rot'ion, which is used for I nick /;rowina, is Iroiu lOOto'hu) 
feet ahovo soa lo\cl. Tlut soil in a coarso whils or yellow hjwkI, underlaid h> a 
coarso, sandy subsoil. It looks lik(' a barren sea sand or a co.ir.so, sharp, huildim? 
Hand; hut thal it is very prodiu'tivo is shown hj tln'hirno uiul vipforoiis {^rowlli of 
pines, tho Inxuiiuni of i^rass, the f?rc*vt ipianlity ol trnek crops whi(‘h <'an 

boprodueod during tlie soason, and tho (‘normoiiH growth ol iKi'^nar weed whic'h 
lakes i)OHst*sHion of tho land aflor tho crops aro roinoveil 

As already ovphiiuod, the hammock latuls are ehiwacterizod by a native growth 
of hardwood trooa, iirnicipally of oak, hickory, maninilia, dogwood, and the (‘ah- 
bago palmotio. Thi'is' aro (pule a nnmlx'r of grades of hummock land, distin¬ 
guished hy the kind and densily of the gi’owlh us wc'll as hy the charaeti'r of the 
soil. There aro light and heavy hammocks, so named from the density ol lUo 
growth rather than from any appreciable dilTennu'e in tho chavacti'r ol the soil. 
The low, flat hammock, the high hammock, tho heavy clay hammock, and tho 
marl hammock, the various grades differing soniowlmt in ihti kind and relative 
proportion of the native trees, 

Tho gi'oatEtoniascruh formation was oxaiumod at Allooua. It is an iiuprcssivo 
sight to si anil at tho border lino between the scrub and tho high jiiiio laud and 
notice till' difference in tlio character of tho vogotation. Tiio high-land pnio is 
open, tho trees aro largo and vigorous, and tho ground is t'ovorod with a crop of 
grass, which gives vi'ry good grazing for <*attle, Tho vegetation is ipiiek and 
generoufl, and themost tender plants will grow luxuriantly if properly attnndnd to. 
Those conditions atop abruptly at tho edge of tho scrub. Tho honudary hetwoon 
the high pine land and the acruh can bo located without tronblo within a few 
feet. ‘ * ■ In tho scrub there Is a donse growth of Hcrnh oaks audio w buslioB 
and plants, all having thli’k loaves protected to tho utmost from loss of water by 
evaporation by the property that desert pkuiis have of turnhig tho h‘av<*s up edge¬ 
ways to tho sun to expose as little surfai’o as imssihle 1 o the diris't rays. No grass 
is found, and only tho moat hardy dosori planla grow. Wlion pines grow, it is tko 
dwarf spiuteo pine and not tho long-leaf i«no, while on tho other hand tho s])rnco 
pine is not found across tho border in tho high pine lands iiroper. The full-grown 
scrub vogetation rotmhea about tho height of a man's head. ‘ * This sernh 
growth at rot olios out at this pUuio in an unbroken lino for 1(1 or lomilos to tho 
northward, and the whole ecmntry iiresouts a most desolate appearance. 

AKATOMIOAL KOTES. 

Ill tho following luigoH ai’(^ i)i*<‘Hoiii.<*<l brief ihwriptionK of the aniit- 
oiny of Homo of l.ho plaiitH of tho Disnuil Swnmp ri^gioii whitdi aro 
moat ini.oroHtiiig from an ooologioa! point, of vi(*w. 'Pln^ loaf nhnn* is 
(lescrilkicl in moat caaoH, that hoing tho organ from wIioho atrueturo 
conclusions can usually most readily lx* drawn as to tlio into rat* tioii of 
tho organism and its onvironment, espottially in mattors of soil and 
climate. As a rule only the ophannonlc* characters—hi other words, 
those hy which the plant adapts itself to the physical eondltions of 
its onvironmont—so far as they have boon di'torniined, art* here dis- 
onssod. Most of these having already been montiouod colJoetively in 
dfiBOtlblng adaptations to environment in the several plant formations, 
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ilio sp0('i(‘s ur<‘ Iumh* anvinuod In Hum r sysU‘Duili<* ordc'r, for coiivon- 
i(MU‘0 of (‘oinparison. 'riio followini? Ih a syno])sis of tlio speoios of 
(MU*h rornuili«»ii winch {U‘<‘ di'sci'iluMl Iwdow: 

I. Maritime formutioiiK.' 

A. Halt Mai'Hli formation: Oxyoorens niJwrocar])ns, 

JJ. Saufl Htrand ionnjition: Hnnlax boiia-uox, Jfolianfhmnnm canailonao, Hud- 
Honia toiiKiiitoHH.ljci'hoa iiiaritiiuii, (tHm iiiiiiin (il-alinm hispidulnm. 

L<niiorra pn'i'i irn s. 

II. Inland formation.s. 

A. Dry Land lormatioiis. 

1. PoxH'.st formations. 

(«) Mixed Korast: AHariun virufinicum, Pn'Hva ituh’m'nif, Liqiiidambar styraci- 
Jliui, ll('.v(il(ihi'a, liatodendrou (Vaccininm) arl)orenm,Hymplo- 

cos tincloria, StsM-av^raudifolia, (h'htomiidu {iempcnu'rciis, Lnuirem scmpLTvirms. 

'i. Cloari^d Land formations (noncnltnral). 

(/)) .Shrubby: lioati (‘di'oUini. 

(<■) lIorba<‘<'OUH: AHcyrum si huh, IlypcricMim ^dlosnm, II. virKatuiu. Henecio 
tomontoaus. 

JJ. Ji’rcsh-wator formations. 

1. l^alustrine. 

(o) Forest: Himlax laurifohn, H. waltori, Phoradendrou flavoscens, Magnolia 
glanca, 7Vr.vf o ym/« LUiuUUtmlHtr i<lyr(U‘iJ}u(i, Itea virginica, Docuuiaria bar- 
bara, lio'to ftirolutd, aiKjiintifolfa, fltw yfnbm, 1. luoida, Acer rubrnm, Ber- 

chemiu acandons, Nyssa iwiunlica, Loncothoo axillaris, L. racoraosa, Pieris nitida, 
Xolisrna foliosillora, Kaliuia augustifolia, (/hionantlms virginica, (h>lHnninim stm- 
porrii'ctiHt Lon/Vveo m'wiu-rviirns, 

{h) Open Marsh. 

Low Marsh formation: Pluchoa foctida. 

8MILAX HONA-NOX L. 

Hand Htniiid formation (imuMMUoat. <Iuiu>h). 

L(*af tUi<’ki.Mh, <‘V(M'u;r<MMi, bifacml. 

ICpUU'nnis: I Vn/m^c<dl walla iluckihli, iho radial Hti*oujj;ly uiuhilalo; 
(Miiioli* tUMvrl.v wnoolli. Dorsqt^ cuticle didicaUdy wriukkul. Stomata 
iiunuM'ouM, level willi l.lu‘.surfaee, (mk'U bord(*retl hy ajiairof irivfru- 
larly (M*eNcenl-.Mliaped Huh.sidiary e(‘ll.s, tlu‘ inner walls of tho fjruard 
e(dlH strongfly lldekmuul. Hairs noiui. 

in inu' layer of short, wide eolls. HiU'Uinatic tissue rather 

compa<'t. 

' Tho following maritimo spisdos which iKionr in tho Disiuiil Hwmnji region wore 
doH<Til)od hy tho author, as to thoir loaf auahnuy, in ()ontr. IT. H. Nat. 1 lorh., vol. fi, 
pp. SHfi toJJliJ (llKKl): 

t^dnd .S7/’fou/."'Pauiemn nniarnui Kll., Spartlna patons (Alt.) Mtihh, Unlola 
panioulata L,.M.vrloa ourolfnonsiH Mill,,M.oerirera L.,Qtiort5nH virginiana Mill., 
Q. laurifolla Miclix., 5^anl,Uo.xyliini clava-horculia L., Oonothora humifnsa Nutt., 
Physalis viscoea L., Iva imhricata Walt. 

Halt ttarnh. -Hpartina stricta (Ait.) KotU, dunons roemerianns Scheele, Koa* 
ieletjikya virginica L., Monuiera monniora(L.) Britlon.Holidago sonapervirensL,, 
Aster tcnulfolins L., Iva frutescens L..Uorriebia fruhreens (L.) DC. 

»Tho names of species which normally occur in more than one formation are 
Iirintod In lYtt/tfs, 
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JlijltodtniKil (’oHt tichiiiiKifii- fisfiiu IwMicjitli <h(‘ v<miih. 

iSh rrouK’ 11i(‘ moHloino Imiidlos, osp(‘(M}illy vslronjj; aliovo 

nii<i l)el<nv them. 

SMILAX LAUHIPOLIA Ii. 
n.v ur<)[)hil<‘ I<’<)n‘s1' I’ormal ioti. 

LtMil' thick, bifacial, markedly vi'rophylic in 

Ktruclur<‘ (lijjf. WO). 

IfJpidi nnis: I Va//v/^, c(‘ll wjills thickish, tla* radial st routjly undulate; 
cuticle tlih'k, liiicly wrinkk'd, yellow, aliarply dilT<n*ential(‘<l ri'<»ni the 
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Llmiw. 

whitisli, hip;ldy rofmetivo emter wallH of tlu^ o])idt‘rmiH ccIIh. Dorsal, 
radial wallfl not iiudulate; cuticlotldckerthau on the veiitiral tuirfacis 
nearly oqnaliug Iho height o£ tho liuuiiia of the epidermiH cells, 
strongly wrinkled, with a few broad, blunt ridges to etuih coll, otiht*r- 
wise as on the ventral surface. Stomata only on the dorsal surfacis 
lying at right angles to the loaf’s axis, deeply sunken (below the 
cuticle). Hairs none. 

Falisade in two dense layers, tho cells wide, with thick, jiitlcd walls; 
then several layers of short-celled pneumatic tissue, with rather laigo 
intercellular spaces; and finally, beneath the dorsal epidermis, two 
aether compact layers of short cells. 
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Ir)n<il r<>llui<‘}ifjnntlu‘ //,v,vm’ l)(‘U<*a<>h Uio inidvoiii, palisndo 
not lnt(MTupl(‘(l al><>V(‘ il,. 

Hlrnann jjm.s,slv<‘ly Hroiitul I lie iric.M(,<nn(‘ huiidloH, (‘oni- 

l)l<‘t«ly Hurnniudin}!: Mhmu, bid. oHiH'cially si,rung iibovo uiul ])olow 
thoin, \<‘ry IrliicU-wnlb'd. 

SMiiiAX WAiiTKin Ibirsli. 

llygrojibilc' roiMujil.um. 

L(‘nr not, Miiclv, <l<‘<M<bumH, approvimjib'ly iHobib'ral. 

rnn's; (’<‘11h conlaining muoh oliloropliyll (csiM'ciaUy 
tho V(Mij,ral ,siirra<‘(‘), walls- <‘Hp(!K*ially iiio ou1,tM-—l,hi(‘ki,sli, l,ho radial 
walls soinowlial, niuiubdo on Uio v«‘nl,ral faeo, not, undnlabi on the 
doiml. Stoniala I'ovs on l,ln‘ voidral fans mimorous on tho domal, 
alxmt l(W(‘l with tlu' surfa<‘<‘, lying in all diroctions, (‘atdi bord(*r(‘d by 
thr(*<^1o four undiUNo’cniliab'd (•pidonnis tadls. Hairs, nonc‘. 

Mf>.s(>j)/i!/ll hoinog('iiooiis through tho loaT; ]>aliHa<lo noin*, laii, iidor- 
(•(dluhir Hpa<*<*s ratlnn* larg<'r on Uit‘ <1 oi*H}i 1 sido. 

SinalhM* a/f.s'/on/f' /o/za/Zf-.v »ud.ir<‘ly surroiindod by rathor thin-walhid 
storoonn'. 

I’HOH.VPWNDUON KOAVKKOKNH (Ibirsll) NuU. 

llygrophih* I'\»r<*Mt lorniation. 

b<‘af isolab'ral, 1hi<di, l(‘alh<n*y, glabrous; V(dns, ovon tlio inidvoin, 
(uub(‘dd(}d in tlu‘ au'sopliyll. 

Hll>i(t('rnnfi: (Vll walls straight., tUudc; (•u1,i<‘h‘tliiuk, .smooth. Sto- 
inat,a on both fares, lying in all dirnctions, (‘ar.li b<)rd(*rod bya j>airo£ 
subsidiary eells which an* larger than the guard (sdls. Hail’s none. 

Moftopfu/fl p<*rf«<*tly h<miog<m(*<ms, eompiw’t, in about ton layers of 
nearly iModiannd.ri** <'ells without intereelhdar sjmees. 

(h'oupK of Nft>r<<)ui(’ a<lJoin th<un<‘stoni<^ bundl(*s on both the liadronn^ 
an<l tlui h‘ptoino sides. 


AsAKUM VIKdtNM’UM b. 

Korost, (uonhygropliile) formation. 

lAwif thh'kisii, bifaeial, smooth, pun<*tat<* with s<*mil.ranvsparent 
])olnls, 

KpUirnnifi: I’rn/ral^ tsdls rather larger in all <limenHlons, radial 
walls undulate;' tlm eutieU» delicately wrinkled, thUdt, smooth, except 
on t.lui hnif margins. Dartial^ cells snialhu’, l<»w<*r, nwlial walls lihiokor 
and h‘ss undulate, tlu^ walls eolhuichyinat.ieally thiekened heuoath tho 
midvesin. iStomat,a eonline<l to t.he ilorsal surbieo, rather largo, level 
with tlu^ HiirfacAi, lying in all <lir««tious, (uu‘,h hord(‘i‘(«l by four to six 
ordinary ephhuuuis (‘ells. Hounded soeretion cells numerous (on<‘ to 

' Holereder Htatou that the of the oyidemia on both faces have pitted walle 
(Bugler’s Hot. JahrU, vol, 10 , p. ‘IsfJ’), 

liljfiyu—No. (I —01 -lil 
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ov('ry lour .slotuata).' IlairH <*oii<in(‘<l to Mu* nniM*(‘HS(‘tl V(*ins of Mio 
upix*!- siirlaiM* }»n<l to tlu* martrins of (l\(‘ })('U(*lo, scnU(‘Vod, hIioH,, 
ooiiioal, hluntrpointod, four or (Ivt* (*<*110(1. 

r<tliN(idt ill two l;i.y(*rH of hIioH., ])rou<l ooll.s, Mi<* iuii(*r U'.s.s (‘ompiu*!.^ 
l*u(‘uuuiti(v Mhhui' from llv(* lo hK la-yorn, V(*ry (>p(*u, with tarj>:o air 
rtpaooH. 

Ul/jHiih nimt nt/Irnrhi/nKf in H(‘Vor;iI lay(*rH lK‘n(‘allt Mu* midvoiii 
and in tho marjjcins. 

^fmoinr noiu*. 

8 iua.ll groups of <*ol()rl(*}ss jiaroiiohyina. wil.h .sma.ll, llii(*liiHli-wa,ll(*(l 
colLw occur above and Ixdovv (lui moaionm of Mu* lar^jji'i* v<*iiiH. 

MAONOLIA VIIMIINIANA I.. 

A-huiidanl. in Mu* ny{i:ro\>hil(* Kor(‘Sl. forinal.ion. 

Loaf <‘oria<ioou.s, Honiipor.sisl.(‘id. (d<‘<‘lduou.s farMi(*r iiorMi, iiioro p<*p* 
HlHloni fart.hor nonUi), blfaoiul, dark sjriss'n abo\(*, V(*ry juflanoon.s 
lionoatli, doiiHoly pulK*Hoou 1 . wli<*n youn}^, v<*ina iium(‘roiiH, r<‘l.i(*ulal<*d, 
pr<miiiH*nl. on Mi<» low<*r .snrfaoo. 

E})Hli'rni.in: On/ro/, coiIIn low, (‘ouHidorably jxival.oi* in llu* dlm(*n- 
Hioii parall(‘l fo tliaii a(. ri^lil. anjrh'H fo Mu* l(*iif Hurfaoi*, l.lu'ir walls 
HM'ai|?lit or bid. Hli^ldly undiilab*; cii(.i(*l(‘ N(>in(*wlnd' Mii(*k(*u(‘d. Dor- 
mi, ouMi’Io coated with 81.omal.a noiu^ on the ventral 

snrfuci*, lyin^i: in all dir<*ctionH on tlm doinal siirface, Hlif.?litly fuinkeii, 
eaoli ao(*oinpanio(l by two HubHldiary oi'lls.'* Hairs ninncrous on tbo 
yoiiUK leaves, moi’oorl(*sH p(U*aiHtoutalonj? the veins, eHi) 0 (*iallyb<moatli, 
s](*nd(*r, sliarp-pointud, with smooth ('utiole, bioollular, Mu* Un*- 
minul <*oll much tlu* l<)n}?(U‘.‘ 

lliJlHni(O' 0 i pi’osoid. on (.lu^ ventral facet above the larjj;e veins, its 
oolls tabular, coiiHidimibly larj^or than those of the ciiidenais, their 
walls raliluM* thick,” 

'The prcsoiujo of fi(4or<jtion colls in the oirfdermiH is ohHnM'.fcoriHt.ic of most Aria- 
toloohlaceae (Holoroder, loc, oil., p. 414; hIho below, p. .'jOft, foot nolo 4). In 
some Hpecies the walU of the secretion (soils ar(s Hulieiizod (Sol(ir(4tlw, loo. (‘It., p. 
417). hi all Arlatoloobifioeae oxiwuinod by Holorcclor the Heep(sbiou was found to 
contain ethereal oil, althongU otherwise diffoi'inp; somowhiit In dilTeront spedoa 
(loo, olt,, p. 410). In ,1. vii-ginimmi this aocr(4iion (sallH, hnuul only in the lower 
epidennis, are of two kinds—largo spherical or ellipsoidal colls 0,01 ft to 0,00 mm. 
in diameter, and smallor cells hardly distinguishable in sisus and shape from tho 
ordinary epidermis cells (Solereder, loc. dt., pp. 43}i.4‘24). 

Solereder describos Amrum virtjlnhmi na having throe layers of i)aliaado. Tho 
number probably varies. Even with the aid of tho polarifior he failed to detect in 
the mesophyll crystals such as are abi%ndant in A. aHfoHuvi and other spoc-ies 
(loc, dt., pp. 428-4S4). 

*A oharaoter of the Magnoliaijeae. See Vesqne in Konv. Archiv. Mns., sdr. 3, 
vol. 4, pp. 84, 85. 

‘‘Although the disproportion is loss than in the hair of tbo JIf. eoiiHjth'm flgured 
by Vesqne. (Loc. cit., t, S, /. , 14 ,) 

^LaUnne (Feuillespersistantes, p. 79) deweribes a simiUir hypoderm occurring in 
the leaves of jilf. grand^lora, but apparently pot qoulined to the neighborhood of 
the larger veins, 
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in Uvo InyiM's, tlu* colls rnUuM* low, Pnoiiiiuiliid lissiu' only 
inodonitoly opou. Oil j*<>.sorv<»im luimorous in tin' inosopliyll. 

fisKin slronjjfly dovolop(‘(l nhovo tin* Ijirgt^ v<iiji,s, 
ospociiilly llio midvoin; loss str(m}j:ly <l(*volopod Ix'iionth tlunn. 

Mrshmu hioiidlf' <•/' lln^ l{irfi;<‘ V(‘insfirrnnj^cxl in a nior<*or I<*s>s ixn’foct 
t*ylind<‘i‘. 

Hit n onu o()inplot('ly HmTonndin}^ tin' innivoin, ('Np(‘<'iji11y sliroiif^ 
Ix'in'jilh il, wlioro i( is st'pnraI,od from tin* oollonohymatio tissin'by n 
Cow layers of llvin-walhMl oobmloss paroin'hyma. Narrow {dub's of 
stc'rooino support tlu' snialU'r v<‘ins, (‘xl.(*ndinj!^ llirouf^h tlio (‘titiro 
tliioliiu'ss of (lio l(*af.‘ St('r<'onn' is also ral.lior stronj^ly dovolopod in 
tin* loaf niarfjfins. 

Pkrsea PirHMHC.KNS (IMirsh) Sargont. 

MiX(*d and Ilyfjfropliib' If’orost formations. 

L<'av<'N lliioli, inon'or loss pi'csisloni, bifacial, dark i?r('(‘n and some¬ 
what sliininij: above, s<nricwhat j»:lancons atnl, cs{>{*cially wlnui yonn}<, 
shorli-pulM'Scont Iw'iU'ath. S1nictur<i in many resjun'ts similar to that 
of MtKjnoHti (jUntcu. 

Kptdcntiitc I ca/?v//, <'olls tabular, the cnti<*l<‘ consifloraldy thick- 
oikmI, tin' ra<lial walls niidulato. Dormil^ coll walls tluunor, cuticsio 
oov<n’(‘d with a {granular coatiufi; of wa,\, ra<lial walls not undulate. 
Stomata <‘on(inod t-o tluMlorsal surface, oxccodinfjjJy nunu'rous,'* small, 
lyinpf in all dir<M'ti(ms, h'vol with the surfaci*, <'a<5h bordered by usually 
five uuinodifledcpidoi'inlHccllH. Hairs conHiKwl to the <loi’Hal siirbwein 
older loaves, (diifdly aloii}? I.bo vi'ins, lonfi;, sharp-poinbMl, with thick 
cuth'le, unicollular. 

/'o//.sff(/c in two lay<n’s, the outer inon* compact, inb'irrnpb'd over 
the veins by sb'n'oiue. I*nenmati<* tisstie lacunous. 

Oil irs(Ti'i>irs in the chloix'iichyma, larjic, spheroidal. 

barj^er /v’m.v strcmf^tlnunsl above and below the m(‘st<ome by massivo 
jjfroupH of Ihh'k-walhsl ster<H)me. Sinalh'i* v<uns sui)i>ort<'d by thin 
])lates of thiu-walhsl sb'n'oine. 

SiWeral lay<'rs of rather t.hick-walled <‘olorhtss ])aj'<'inchyma H(^J)arate 
the sticnMnne snpj>(H'tei*H lH‘in*alili the v<‘ins from tin' <tpi<lerniis. 

Am would 1 k) exiMHJhsl, UvIh MpooiwM, wlu«’h grows whore air and Hoil conttiin 
abundant molHtnro at iilmoHli all HojiHonH, oxhibltH a uiueli lohfl protiouuced xoro* 
phytic Htrnc.ture ihau in found iu others <if tho Laurju*ca(» wIiohg Iohwu* are longor- 
livcd and are a<lai)tcd to a drier olnnato and 8«>il. (Attirun hoIiUIh^ foroxaniplo, 
has an extremely couiiiaot pallHado tinsne of very long and naiTow cella, and 
lt« stomata aro placed at the liottom of cavitioH of wJdoli tho cxtonial orifice is 
very fittwill.'' 

’ In M. lvii>flnh( {M, chlorem'hymaowsurs above and below the fltoreomo 

supporters of tho snndl veins, although that speoies has a leaf considerably thin¬ 
ner than that of M, virainlautu (Vcsiiue, ’Nonv. Archiv. Mus., B6r, 2, vol. 4, p. 87.) 

“Lahuinn (Fonlllos porststanttss, p. H2) Jluds the prosence of a very large num¬ 
ber of stomata on tho under stirCaco to bo characteristic of leaves wbdoh. aro cori¬ 
aceous, even when not “evergreen," 

»Lalanne, i>p. oit., pp, <J6 to Oy. 
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lil<,UHl>'kMimi STYT! \('IK)i(i \ lj. 

0<‘curs ;il)vui<Uin1l.v in l,lu' Ml\<‘<lainl llu‘ llyt'ropliiln l<'nn‘sli formji- 
liniiN. 

Ijaal' 

nins: ('nils, nspacially {lins<‘ of I In* <l(ifsal ra<M‘, rjitln'r small, 
much hi'uadcr (lian hitnh, radial Malls iin<liilaO>; <miI I<*1<‘ I hin. Slomala 
un llu‘ vimlral lacis numerous on lln* dorsal face, lyinuf in all 
<lin‘c1 ions, l(‘vnl willi lih(‘.siirOuM*, «*acli hordcnMl hy a pair of iri'n'jiii 
larly <*r(‘s<‘<Mii-shapc(l suhsidiary c<‘lis \vhi(‘li aro sinalh'r than th<‘ 
other <'pi<l<‘nnis <*<'Uh. llalm in <l(ms(‘ly mall<‘<l lul'ls in th<‘axils of 
tilio principal veins ali (.he l»as(‘ of On* under sin-rac'c of lln> l»la<l(‘, 
usually disapixairin}!: Ia((‘r on, lonu;, fleMious, poi)ile<l, nniei'lhilar, 
with 1.hi(*k, smoot.h entieh'.' 

P((lit««h'\\\ liwo lay<‘rH, e<dlH of the inmn* layer shorl. l*n(Mnnati<‘ 
liisMUo UKxUu’iitiely op<‘n. Larj*(‘ rosin enviru's in lh(‘ nu'sophyll.'* 

Illipodrrnxtl rollrnrln/nm slrouf^ly (hnadoped al)ov<* and <‘sp(‘eially 
Ixmealli (.1u» principal vadns, six to <‘ij»ht lay<‘rs in old leav<‘s, 

/fc?/cmj?uc forming an almost. <‘oiiLllnuons thin sht*atli ahotil, (ho <5on- 
contrioally arrangcil mostoino hnmlle.s of the large in yoJing<‘r 

leaves often limited to a f('W thiii-wnlled e(‘lls above the unistomo 
gi’oup or allog(‘ther wanting. 

A large resin canal occaiph'S tU<M'oid(*r of tin* mestonm grou]) of the 

large voins.** 

ITKA VlJtCUNK’A L. 

llygi’ophile For(‘Ht rormati(nu 

Leaf ratli(*r thin, bifacial, mUlvein v(ny pi'oiainont b(*neath. 

KpUhrmin: Vitilrnl-, cells large, their walls straight or newly so, 
thiokish; eiilmh^smooth, thiek, strongly thick<‘n(‘d in tho h'af margins, 
where It constitutes tlio only sti’<‘iigtliening tissm*. /)or.sT//, e('ll M'alls 
thiuri<‘r, th(» ra<lial strongly uinlulah*. Stomata (‘(udlmid lo tlie low<n' 
surface, small, nearly orhieuUvr, lying in all din'c.tions, lev(‘l with tho 
surfmjOj* each bonlenal hy font* or live or<linary <‘pidormls colls. 
Hairs on th<» ui)per Knrfn<*o along the larg<*r v<‘iuK ainl <m t.ln* leaf 
maigins, few, short., j)oint.od, thiek-walled, pri<*klo-liko, unhxdlular, 
with Hujootili cuthslo.' 

' Acoordiag to Belnsch. (Englor’s Bot. rTarhh., vol. 11, p. there aro xo liaira 
on tho leaf of Liqnidambar. 

* Liquidainbivr and Altingia aro among the genera of Hamamolidaoeao which 
are distinguished from Hamamelis and other gonora hy tho absenco of solorotio 
idioblasts (Spioularzellen) in the mesophyll of their leaven. (Itoinsoh, loc. oit., 
868; Thouvenin, Ann. So. UTat. Bot., s§t, 7, vol. 12, p. 18,*).) 

®The presence of this duot is oharaoteristio of Lhiuldambar and Altingia, 
(Beinsch, loo. cit., p, 368; Thouvenin, loc. oit., pp. 140, i.^1.) 

*My observation on this point does not agree with Thouvonin's, who states (loo. 
oit., p. 1S8) that in Itea the guard cells me always lower than tho other epidermis 
oeBs. 

’Stuooth according to Thouvenin, ioo cit,, pp. 118,138, 
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rdlisiidi in two lny<‘ns, llu* cnllNhliorl, ohix'oiall}' llioho of IhCtSocond 
lny(‘i’, \vhi<*li is no! sharply <H{r(‘i‘«‘utiaUMl n])per Uiytu's of Iho 

<piit(‘ <‘omi>a(*l ]>n<‘iiin{iti<‘ tisnuo. (31uHti<‘rs of <*ryHlals of (*alcmm 
oxalalo in Iho palisado.' 

iK'fiijnid/ic hujiodt t'ln in Ixnioalh tho inidvcMu. 

Hl( t'Kitm in a larj><> I'ronp of xoi-y Uiiok-wall^'d <*(dls ladow and 
a<ljoir»ln« (.In* loplonn'of I,In* nii(lv<‘in, s<‘paml,(‘d from l,lu‘hyjKxUM'inal 
foll<‘n<di.\ nni l)y ralln'i* (iii<‘k-\vall(Ml, colovUsss ])ar(MU‘hyina; also a 
snnalh'r yroup of thinn<n--\valh‘<l sfon'orno on tin' hadroino nido of tho 
bundl<‘, s(*[)aral<‘d fr<nn I ho V(‘iilral <‘pidonnis by pai'onoliyiua Uko 
liliat Ixdow, All hnl. lilio laruc'ali vohiH oiuhoddod in tho luosophyll.'^ 

DFC'UMAKI \ BAliHAJU L. 

IIyjirophil<* Kor<‘sl foi'inalion, oUinbini^ hiu;h. 

Ij('af thin, l)ifaoial. 

J^Jpiilrniiis: ]'< nfrnl, oidls lar^o, l.hin-walhal, Iho radial walls not 
or bill, slifildly uiuhilato; onti<*l(‘ l)ut Hlitchlly tliiok(‘nod. Domil, 
<*(dls sinalhM’, tlndr radial walls Ht.ron}>:]y undnlaU'. Sionialia <'()nlm«d 
to tho dorsal surfaoo, lyiin^ in all dirootions, lovtd with tlio surface, 
(wh, bor<l<'r<‘d by four or (iv<i onliuary <^piderini.s oidls. Hairs only 
on tiho lower surfa<*o, ospi'oially along tho veins, long, poLnlod, with 
rathor tliiok, granular * outiolo, uiiioollular, each suiTounded by sov- 
oral small railially arranged footo(dis.‘ 

/Vf//.s‘(/do in one hiyiM’. Piioumatii* tissue ox)on. Largo colls, (‘x- 
touded at right angles to the surface and oont.aiiiiug rapliidos, in the 
palisadm 

IljljMxifd'nitil rdUtdir/iytud above and (‘Hp<H‘iy,lly below the larger 
vidns (s<‘V<‘n or (dght layers below th(‘ miilveiu).® 

liOHA CAKOUNA L. 

(lleanal land (noneullural), Shrubby, and Hygrojdiile Korest forina- 
thms. 

Lt'Jives thin, bifacial, more or less glaiu'ous iMMieath, the veins im- 
pressisl nl«)ve, pnaninent beneath. 

A’/i/df'/•///Asv Cells high on the vimtral surface, lower and smaller 

' (iryslittlrt of <'aU*iniu o.\alaio i^ggn'gatiul into “nnwdoB”in the\>uotuuatif tiHsuo 
anil in the ])areu<*hytim til lUo nervos; also in the paliBado, whore theyoccnpy 
cells that are “ a littlo higher than the neighl«)ving ouoh and almost spherioal.” 
(Thonvimiu, loo. oil,, Dig).) 

■* Smaller veins emhoildod la tho mosophyll, their strongtheninff tissue not “durch- 
gehoiid” (going through to tho epidermis). (Hollo in Hot.(lentrall)l., voI.r>3, p.jjll, 
IBOJt.) 

* InoruHtod with ('aOOj. (Holle, Bob f'entralhl,, vol, 511, p, IfiO, Hlh'-lO 

■‘E.xaotly like the hairs ou the leaf of PMlmicJpliuft blUardinri as figured hy 
Holerodor, Hyst. Anat., i>. ttW,/, <v d, 

'’Most of tho oelle of the (mtermost layer of tho hypoderm and some in the suo* 
oot'ding layers oonlain tannin, as do (ho pallnade oolle and many of those of tlie 
pnonmatlo ttssne, aoiwdtng to Thonvenln, Ann, Ho, NTat, Bot,, sf’r. 7, vol, 13, p. OB 
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Oil lh<‘ (lor,sal, walls lliin (ovoii ilu* oiiU'r onl.> h1ih1i 11> thicktouMl), 

radial not iiiidiilal(‘ Slomala ooidiiiod loilu' dorsal surl’afas lyiiij* in 
all (lir<*«*(ions, sliylilly proniiiKMil, (‘uch l>ord(‘rod by Jivo lo 
(mostly six) nmliiroronlialiMl (‘pidorinis <*<‘lls Hairs aloiifi (h«‘ voins, 
Hl(Mid<‘r, (U^Mions, [>oinlo(l, wMtli vin-y tliif'U, smooth (‘nli<‘l<*, iiniia'lln- 
lar, oaoh hordm'i'd h,\ s(‘\(‘ral small radiall.N arninm'd foot (‘(‘lls. 

////pof/( r/ao/('(<//( m7<//o/o sironuly (U>\(‘lo]Ks| aho\(' and 1 m4<»w t.ln‘ 

larj;*'!* ^(4ns. 

JVIaIjUs \N<atSTiKoiiiA (Ait.) Mi(*li\. 

{PfP'us <(n<justif<)li({ Ailu) 

llyfJtrophiU'i and Mi\(‘d Koi'i'sl formations. 

Loaf tliin, l>ifiu*ial. 

Kliuli rmia: tVlls alikn on both .snrfaiM'.s, radial <*(‘11 walls nol undti- 
lato; cnticln ('onsidmahly tliickmuMl, strongly wrinkliMl. Stiomata 
coutiiusl to tln‘donsal snrfaois lyinj? in all diris^.ions, l<*V(‘l witli 1h<‘ 
surfa(*(‘, (*a(*li bonhn’ial by fonr or llvoordinar.N (‘pidinanis (*(41s. Hairs 
iioru*. 

Palis(((lr in two layers of rathm* low (sdls. Piummatii* tissm^ opim, 
with lart'o int<‘rc(>lUilar spaecis. 

Ihjjmhrwid i-olh nrhijniti Htronf>ly d(‘V(dop(wl al)ov(‘ lh<‘ lar 4 ,m vinns 
and ituioli inori* so bolow tlioin, thick-walUHl. 

ILKX <}LABKA (L.) A. Hray. 

Mixed and llyKroiihile Koivst formatumH. 

fioaf tildek, pomistiimt, bifacial. 

jHjpidrrinh: )V/7ra/, colls small, almost isodianK^tric, radial walls 
slightly uiidiilabo, enthdo much thickened. DormU radial cell walls 
not uudulaUi; cuticle and eelluloHO layer of th(‘ out(o-walls bom^ath 
the inidvoin nearly twi<5e as thick as (dsowheroaiul about (‘(pialiug the 
lumen of the cells in height. Htomatn conniwal to the dorsal Hnrfae<s 
bordered by four or (lv(‘ ordinary ejildermis cells. Hairs on tilm upper 
surface only, scattoj’cd along the mid vein (as in /. opuca and /. iunni- 
imidf but less pointed and with thhmor eut.icle), erect, prickle-like, 
thick-walled, uiiice Uular. ^ 

PaitoZc compact, four-layered, the cells only slightly liiglun* than 
wide, all but about one layer replaced by colleiudiymutic tissm^ above 
the midvein. Pneumatic tissue open, with large inliorijcllular spnttes, 

Jffypoderm(d Gollenrhynmtic lisme in about four layers beiioath the 
midvein, with an equal numbei* of layei’s beneath the thin stratum of 
ohlorenehyma above the vein. 

Stereoine very thick-walled, in a large slightly curved group adjoiu- 

‘ According to Solereder (Byat. Anat., p, 387) “hairaare rare in Ilicaceae.” Trx- 
ohomes of the type here described are known to him only on the petiole of Hex 
< itqwifoUuvi and the blade of T. pmfdothea. For a description of similar halra in 
]^mV 9 irvUoria eee Kearney, Conte, U. S, Nat. Herb., vol, 8, p. 300, 
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ing llio loi)l»)in(‘ of 1h(‘ m<‘s1oni«‘ l>un<ll(‘s, in two or tliroe small 

iir()Ul)s adjoininii; Iho hjulroino. 

Iijox inTCiOA (Ail.) Torr. & (4r, 

llyi»n)phll<‘ I'N»r(‘st roriuaiion. 

bil'sK'ial niaO'vial oxaiuiinMl was in an 

a<l\aiu‘<‘(i slat^o of <lo\<*l<nMti<‘ii(. 

I’tnIi'dI, colls small, i*a<lial walls llii<*lv ami porous, 
strait^lil; <‘uli<*l(‘ massiv<‘, (‘siK‘<*iall,\ above and bidow ilu‘ midveiu, 
t>hoi‘<* aboul (sinalinn, willi (he <sdhdo.s(‘of (he wall, the h<‘i^<htof 
tilu'lumhia of (he (‘|)i(U'rniis cadis. ecdls as on vcnitralsurfsuic.'*; 

cMilicde thinmer, o\('(*p( Ixomalh th<‘ inidvcdn, when’o W, c'onsidorahly 
e\<‘t‘edh (lu‘ Inniina of 1h(‘ (‘jndcM’nds (*ells in helti;ht. Stoinala eon- 
(inecl In 11i<* (h»rsal fae<>, apparetdly l<*ss iuim(‘rous Ilian in /. <jl(thra, 
lyini* In all direcd ions, the* whole stoma <'onsid(M‘ably larycn* Ilian eacdi 
of tin' (i\c' (<t sc'Nc'ii borch'riiii; c'pidc'nuis ec'lls. Hairs, as in /. (jiahra, 
only on lln*\<‘nlral siwfaec' alonjj; (he imprc'SHcsl larj^c'i* vc'ins ((‘spe¬ 
cially Ihc' midvc'in) havini^ a massive, rouyh(‘n<'d entieh' and an 
almost obli(<*ral<'d liimc'ii. 

PtdimuU mueh as in /. (jlubi'd^ thrcM'-layc'red, o(*en])yinj( about ono- 
hair (In* leafs ((hic'kness, v<‘r*y eoinpacdi, the ecdls ahoiit twice as hijfh 
aslh(‘y ar<‘ widi'. PucMiinnlie tissue' h'ss open, with smaller hiennes 
ihan in /. (jlahiui. 

llfipoth rtn (as in J.ojxu'd) in a simple laycn* above' the luidvein.’ 

Hc'uc'alii tin* hypod(*rm oeenr about two hiyei'S of cdilorein'liynui 
with nc'arly isodiann'lrh* eells. On (he doiwil Hurfaee Imnoath the 
midveiu tln*r<* arc* n\e or siv layers of thick-walled eollenc'hjnna. 

>S7c'/'eome \ery tliiek-wallcsl, in inleriMipbxl liands above* and bc'low 
tin* inidv<*in, wliieh is composed of several radially arranj^c'd luc'stomo 
bundle's; but only on (In* U'ptome side of the small veins, each of 
whleli eonsist of asiiiijh* biindh*. 

hdf nidtyiiis eontainini> nc'ithc'r slereome nor (*oUeneliyma, but 
stivnu;! hc'ned by lln* pv'al thiekeninfj of tin* eutielc*. 

Acd'iit i{P(muM b., var. 

lly|j(ro]>ljile Korc'st formation. 

bcMif bifacial, dark cfrc'f'U and somewhat shinim>: above, wlilte- 
^jflaneouH benc'atb. 

AJ'p/Wern/Asv I Vn/rn/, cells with nonundulate radial walls. Ihrstd^ 
eells nmc'h smaller; eutiede covered with wav. Stomata eoiifin(*d to 
the dorsal surface, lyiii}? lu all directions, very luiinc'rcms, level with 

‘TSTot, as in /. m/uifolintn, ocouring under the epidormis of the entire ventral 
snrfaco. In that aiJonicis the hyiiodom is deBoribod by Lalanno (Feailles perslst- 
atitea, p. R5) as a second layer of eiddermis. But Pfttzer (Pringsheim’a Jahrb,, 
vol, 8, p.51), who studied its developraent, found It to be true hypoderm. originat¬ 
ing from thwne beneath the epidonnis. Us cttH walls are moderaloly thickened 
oollc'nohyuiatic'ally. 
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Hiirl’fM'c, oa(‘h )>y Iht* Id s«‘\ on iunlilT»M‘(>n( ial<Ml opidin’inis 

(*(‘Ils. U.nirs <lonsol\ ('ovtM'iiit; tlM‘<|(u*Mal surl’jM'o of lh(‘ 

(‘sjuM'ijilly aloni;’ tli(‘ s<‘ins; woak, IIomiouh, 

Avallod, uiii<*olliilar.' 

PoNKfidt ill oiK^ la\(‘r, tlu‘ cidls ldp,'lL fonniii}; mon‘ ihan oiii^-luilf 
11u» liliii'kiKsss <»r 1lii> mosopliyll. Pn«‘iniia1 i<* tiHSuo with small Inouiu's. 

Sa<*s oonlaiTiiim a. milky flui<[ ooour in (ho piioiiinalio lissu<‘'an<l in 
till' l()p1.i>mo of llio \'’(MnH. 

I V'Oi.s* proiniiMMit iMMioaUi, 11i(‘ l•(‘(‘nfotv<‘d aliovo ami liolow 

by s1ii'on^j;ly (lovclopod, liypodormal oollomdiymatic liissuo. M(‘Hloino 
ImadloH MUToundi'd liy a slicatli of Hl.<M*<‘onio. 'PJdn-walUal, oolorlosa 
parimchyiuji in a few laym'S Ixmoal.h (ho Uirfijoi* voins, lyinjy hot.wixMi 
Llio stoi’omo and tlio oollmichyinuiii* lisHuo, 

llRUCIlKMIA SCANDKNH (Hill) 1Vol(‘aso. 

lIyf?ropliilo Koriist fooniaiion, (dinibin#? hijfh. 

Loavos oinbroi>li()l)i<*, l.hin, bifacial, vidns v<M*y prondnont lammitli, 
loaves not jninctalo, 

\’'cnh‘<d, <'<‘11h larifo, Idpjli (i. o., (‘Kbmdod at i’ij;ht anj?l{‘s 
to the Hurfa<‘o), Ilio outiT nail ami tbo fri'aiiular <*uti(*l<‘thickonod, tlio 
otluM* walls thin, not imdulak*. />or.sv//, I'olls similar, but with thiunor 
outtM* walls ((‘\ci‘pt undiM* tin' lar}?o vi'ins). Stomata on tho lowiT 
faco only, lyin^? in all diroctions, loved with tho HUrfaoe*, oa<di bordorod 
by usually four or (ive‘ umliirorontiatod (iiiidoriuis (‘oIIh. Hairs iiono. 

Palimde in a single la 5 ’'or, very compact. Pnoumatit* tissm* rather 
op<‘n, 

idid)(‘pid<'t'm((l ('oUent'hymit, in several very narrow layeo's above, and 
s(‘V(*ral wide laye'rs bionuith tho larger V(‘ins. 

Htvmimc rather t.hiu-wall<‘d, weakly di'Vidopi'd adjae'out. to the 
hadroiue and Icptoiue of tlu‘ larger v<dus, that hmicath the h‘i)toim‘ 
separat.(‘d from tlm subopidermal oolhnushyma by seviiral layers of 
tliin-wallrKl, oolorh^ss iiarmudiyina. 

Mwdlatjf^ in th(3 colls of the epidermis" and in one or two layers of 
tho eolorless parenehyina beneath the mi'stoim^ bundles of the mid vein. 

> “Beveral-celled Klanitnlar liaira in all siieriHs lof Aoorl excejit A. d/«0/ho«.” 
Solcreder, Hyst. Anat., p. 371. I ilid not detect them in .I. nflinoa, even on (piito 
young leaves. 

** Heretofore known to occur in the mesophyll of Acer only in d. (‘amymttv,- • 
Solered^r, Syst. Anat., p. 371. 

’’Volkens (Flora der Aegyptiach-Arabischen Wtiste, p. Itfi) says of yAzyyhm 
apmacnsri; “A great part of its oxtraordinorily high epidonuis cells is illled 
with cellulose slime.” 

Berchemia Is one of the genera of Rhamnaceae in which there are no speolal 
mucilage reservoirs, such as occur in Bhanmns, Ceanothus, and other genera of 
this family, where they are found in the mesophyll, and in the primary cortex 
and pith of the stem. G-uignard et Colin, Bull, Soo. Bot. de Franco, vol. JIB, up 
8BS*827. 

„ Blenk (Flora, vol. 07, p.85S) states that hedoesnothnd mucUagointherpidortuis 
, /of any Rhamnaoeae which have crystals of calcium oxalate in the palisade. 
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Ascvritm htvns Michx;. 

Ijiiul (noiKMjIliirnl), Ilorlmocouh fonuiitioii, pn^ferriiigrather 

ijioihl soil. 

liCaf nearly (wIkmi growing wln^re i 1 is e\]>os(‘(l to strong light), 
hifaeial. 

ntii.s: ]’ntfrol, e(‘ll,s large, with rather Uiiek walls, tli<» radial 
OIK'S not un(lnlal<'. horsuf, radial walls slightly nn(lulat<‘; enti<*le 
hearing a ('oaling of wav. Stomata on tin' doivsil siirfai**' ojily, lying 
in all (lir(‘el ions, simk<‘n, ('aeli bordered hythn'e to (iv(' ordinary 
(h'rinis et'lls,^ tin' gnar<l <‘<‘lls with thiek <*ntieh‘. Hail's nemo. 

P((Jis<nl< in <»n<* layer; IIkmi tN\o lay<*rs of tissue, similar hut not 
eomiiael.; Hkmi open imeniuatie tissue with low <*ellH. Si'cndion (>av- 
ities in the nnvsophyll near the vi'iitral surfaei'. 

IltIjKKh ritial co/lonrln/imtltr iinffiit widl di^vi'lopt'd aliove, and espi'- 
eially below tlu' mid\<Mn. 

llYnwHicuM viiwiATirw Lam. 

(Mi'arisi land (nonenlinral), Iferhaeeous fonnaliion, often with 1 ,ho 
pns'eding. 

Ijoaf small, <'r(‘e(, and often somewhat aiipressed to the sbmi, 
isolak'ral. 

fijjiidorniis mueh alike on both surfaei's, th<^ cells eoinparativi'ly 
vej'y larg(‘, their ra<iial walls slightly nmlnlaU'on the v<‘ntral surface, 
more so on tin* ilorsal; mtlieh^ graiinlai*. Htomal.a on both faces, more 
iinimM'ous on tin* dorsal, mostly parallel to tho vidns, sunken, (‘ach 
hor(ler<‘d by thr<H‘ (rarely four) undiiTerentialed ei)id('rinis cells. 
Hairs none. 

Pdlifidiic in one layi'i' on each siile of tin'' leaf,'* inclosing tin'thin, 
eentit'al stratum of muirly colorless piienmatiii' tissiu'. Larg<* seenMion 
cavities present in tin' mesophyli. 

liijliodcrtna! (‘ollnirhiiiHtt/if’ Unniu' alwive ami below the midv<'iii. 

Hlvmimv none, 

IlYl'KKIClIM CinoHUM Walt. 

(lleaiPd laml (noncultnral), llerbactsms formation, growing in dry, 
sandy (ields. 

Loaf mm*h Uk<^ tlnit. of II. nnjnlum as to position, but <h'ns<‘ly 
pnbeHC<‘nt, isoluteral (llg. H7). 

'(tomiJftW Ves(iuo ((tonvpteH HonduH, vol. UK),p, lOSti), who nayfi, “The llypcri- 
ouniH Hio oUaraetorized by stoiuatti Ijordered by three epidermis cells.*’ 

«//, vivitultm and 11, (boo below) are exceptional among Hypericaoeae 

in the iHolatoral stmctiirc of tbeir leaves. HoU'roder (Syflt. Anat., p. 11 ) 4 ) doac-ribes 
th (5 moHopUyll in this family as, “ho far as is known, bifaolally arranged.’* He 
fnrtbor ways (p. mS) that “Btomata in the Hyporicacoao are proseutonly on the 
'anderside of the leaf.” 
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Kpiih niihs ;ililv(‘ oil liodi r.ni't's, llu* i-olls liirno, ^^Hll stroiii^ly uiidu- 
riidial nalKs; niihor iln<‘k, uniiiuliir. Sloiiialii {iboiit 

(Mjiially luimi'rous on Uoili MiiHanoh, lyini; in nil ions, siinkiMi, 

(*a<'li IxMihwivI oriliiifiry (‘piilonnis colls. llnii'S nilli<‘r lliiii- 

wnllcil, hi|M‘i-lni!; to ;i roiiinli'd apex, plnriccUnlnr, o(‘lls in a sin}»;lc 
row (h<iia<‘(iin<‘S as inan> as slxto^ni), <‘.‘i<‘li hair siirroiirnlcil h> s<>\<‘ral 
radially nrran*icd foot <*(dls.' 

on each (■a(‘<‘, iindoslnii: tin* thin central stratiini of pncii- 
inaiic tisHiic. 



!P'lii<H7. }fupnionmpiliimm,\ml, k, Ifnlr from vimtml ini’o »mK»tl><Ml tllitimiH,' />, Hiuait auix 
alAotl 'iM) lltiiiw; c, lion ol' ot>i(li>rinlH Hliowltia Htomu, itinKiilllml >IH<> I im('H 

liUimdvrmul volhnchijtnu above an<l below the midvelu, luore 
Htrongly dovoloiMul ladow. 

jSYrmwac none. 

LwutlflA MAHITIMA Leggett. 

BelongH to the Hauil iSti'iuKl foruiatiou, gniwing almndaTitly among 
the open dniioH with HudsonUt lomf'iiUmi. 

Leaf iaolatcral, piloHo, with long haira, 

'Such multicellular, ttnhranohed haiirs have not been hitherto detected in 
Hyperioaceae, bo far a$ I can learn. Veaque (Comptes Eendua, vol. 100, p, lOHO, 
1^0) found stellate hairs with a stalfe consisting of a single row of cells in three 
generaofyismieae—Vismia,Pserospenaum,andHaronga. Boleroder (SyHt.Anat., 
p. 185) mentions only hiiira of that type as o(»onrring in Hyi>oric«iceae, nor does 
^ mention the oconrrenoe of any kind of hairs in the tribe Hypericeae, 
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Ej}i(h rnn.s; ('pII.s lariat', willi Ihin, nol im<1ulaio walls. Skmiata 
f(‘\\ on I1 h‘ \('nlrjU surlaco, imn*h moiv nunnM'ous on thodoivial, lying 
mostly |>{U‘all(‘l to tin' loal’s iixl.s, (‘a<‘h l)<)r<l(‘i‘<‘<l l)y four or tivc^ undif- 
lVr('uiink'd <‘pid('rmi,s ('(‘IIs. Hairs (tij;, KK) on both siirbu'Ori, but 
mu(di mor<‘ nunn'rou.s nml with moro warty outiolc* on the <lorsal faco, 
long, rnlln'i* stout, slinr|)-|)oint<'d, with v(‘ry tliicK (‘iilich', contractiMl 
Hhortly nl)o\<‘lli<‘ base, .s<*<uningly bio<‘Ilnlar, the hjisal i)ortion sopa- 
rnli'd from tin' r«'s( of (In' Innu'ii by a nn'jtibrain' s\bl<*b is (*onv<*x 
toward (In* apt'V of (In* hair, lln< lo\\<'r portion about om'-half as long 
as tin' upp('r, l)as<' of hair hor<l<'iv<l h,^ s(‘V<'ral 
radially arraiigt'd footeolls. Manyof llu'i'pidt'r- 
niis <*('lls (MI l)olh far('s aro greatly ('ulargod, 
and i)robabl.'\ s('r\(' for slorag<'of wak'i*.' 

in one la.\('r on ea«*b fae(' of the leaf. 

Pm'umatie tissue central. 

Hairs similar to tlu»so jnst ((('smlM'il lorin thu (U'usc* 
covoi’int' of th('loavos of JIikIsoiihi Umu Hhm/,lmi in that 
spec'iofl tlu'y arr jnoi-o nli'mler and havo a smooth ciitirlp, 

They als<i occur in I Mia iif It inn mtmiU'im' (which soo). 

Solcrodor' doscrilKJS hairs of this characicr in Ltvhi'a 
nntfi))'iinii Jlniisnina i I'ii'iihlen, and figim'S owe from ihi' 
l<sui of < 'iHfiih nrliciin, in which, howovor, tho basal por¬ 
tion of tha lumen cut off by tho dividing momhrauo is 
proportionately much shorltir than in ijcdictt mnrHinni. 
llo found that Man dCflavollo stnius tho dividing mom- 
hraue yellow, whde (ho walls of tho original cell remain 
whilo. llo stidcH that this typo of hair is peculiar to 
CistaccHo and (.'oiuhretaceiu'. 

A very interesting doHcriptiou of these falsely hicol- 
lular hairs in t'omiirotiw'eao is given hy Ueidon,' who 
found them so characteristic m that family that ho terms 
them '‘(’ombrotaceae hairs.’’ Thiloa is apparently llio 
only gonuHof (’omhretaeeue in wlvieh they are even rare. 

Jloiden’s ilescription Is ns follows: 

“Hut what is characteristic of these haUs is ihe cir- 
onmstaiK'e that flie mostly somowhut hulhouH-swolleu 
base is soiiarated from the prituipal purl of the hair, 
which is tiliforni, by a layer of colhiloso whlcli projects 
more or less convexly or mmloully toward tho latter. 

Ho in'ninny cases it seems as if the i'ombretaeoae hairs in iiuostion are net one- 
eelled, hut rather two-celled. 

“That these apparently twe-oellod hairs are not to 1 m) rogardwl as two-eellod is 
V(*ry clearly shown hy their development. 

“The first stage of development hero considered, (see plato fig. la) consists of an 
already pretty thick-walled, long-poinloil, ouo-<*olled hair, whose lumen widens out 
in the lower part, while in tho upper iiart it is almost filiform. The entire lumen 



Ku. HS. t h< It mituiinia, 
•'’alMnly hleiinttlar hair 
frouili'iii. MuKtiilloiliXie 
1 ItUll',. 


’ Holerwlor (Hyst, Anat., p. 01) mentions similarly specialized epidermis cells in 
L. minor L, [lA’rhvu nornr-mwtmtr Anni,}. 

^Hyst. Anat,, ii. ill./, -7.1, 

• Jiot, Oentraltjl,, vol. flfi, pp. ;}5H, {{fiSi, and vol. 56, p. 6-1, /. /, 1.806, 
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tnar^ins, vciy MiicTi-Avalh'O (luinon alinoNt i)l>110‘rnl<‘*]), inl<‘*TUj»0‘(l hy 
iiunK'roiiH laiuiin cbUs.' 

IjWnCOTHOK ILVCMMOHA (0.) A. (O'.T.V. 

I'^onssl ronnul.ioiL uHiuOly in stinu^ pliKvss. 
thin, not iM‘rsiH(<'nt, l)i(‘.T<*lal, 

/<//;/V/c/v/o’.s‘; Hinallor than in Ij. o.villni'is jiml L. ritlfshm /, 

(iliiniior, nniooth (•uti<*l(‘and morn uinlulaO* ra<lial walls. Sloniala only 
on tho (lornal .surOu'O, mii<*h HnuilUn* ilian in (h(‘ ollinr si)(M*i(»s of Oon- 
cotlioo, inoHlly lyinjj; at ripjhi anf^h‘s 1o th<‘ voiuH but wilh sonu' 
lioim, nlij^htly pi'oniiTunit, thoircutiolc fhinand snioodi, <*a{di hoi‘d(M*(‘<i 
by uHually four (‘pidin’uiis oolla, of which t\voai‘«‘ pamlhd lo Iho jncuard 
colla (HubHidiary),^ bat not olhcnvis<‘ <lilT(‘r('nliab*d. IMuritudlular, 
fjlandular haira aloiifjf (hci v<Mns on lht‘ dorsal snrra<‘c. 

in two layers, 1h(‘ tmlcr ♦•oinpact, On' inn<‘r more oi)on, 
with shortor (low<M') celts. PiKUitnatic tissin* I<‘Ns open Ilian In Ihe 
])ei‘HiHt<'nt-l(‘av(Ml sp<‘ei<*M. 

ffj/l)()(l( mini roll('nrlii/ni(i/i(' lissin in aboul two layi'rs abov<‘ and 
Olio Ixuioalh th(‘ nddvoin, lhal abov<^ adjoininjr lln* stiM'iMiine support- 
(U'H of tin'inestonu' bundles, that below si'paraled from It by si'Viu'al 
layew of eoloHoss pan'uchyina (which, like (he eoiTespoudinH: I issue 
in L. n.n'Ilaris, eonlaiiiH crystalH). 

tilvrmme about tlii' im'stome buinlh's, as in tin' othi'i* two specios, 
but less Htroiij?l,Y developi'd; none in the Icuif inai’j^ins. 

Dilfers from the evi'rj^ri'eu Hpi'e.ii's, <'ispe<*lally in its tliinner half, 
with loss developinont of euth'le, palisadi', ineehaiiieal tissue, ainl 
wooil. 

PiERiH NTTIDA (lUirtr.) Heiith, <t Hook.' 

Ityp'opUlhi Kori'st formation, eliieilly in sunny phiees. 

Leaf thick, ev<'rt;roeu, bifacial, shininj; aliove. 

’liKireoTitok oATKHiiAKt (Willi.) A. Umy. 

A remarkably Hlmllar plaut, ocetuTinn ahm« HtrentUH in die AllcBheuy 
todriB. (Material exuininodincultivation at llrookliuid, 1). 0.) 

Li'af junoh UB in L. a.i'iU<irin, 

Stomata somowhai more irrotfular in position. PaliHiulo more e.omtuud,, in tlir»‘o 
layers (tlio innormont moro open), (lolbmchynmUe tisHue witli llunner, Ichh U|jfin« 
fied wuUs. Hadrome of luidvoin only about ono-hall hh Rrwit in cinantity. Mid- 
vein much moro deeply impressed. 

*Ihes6 difforences, with the exception of the poaitlou of the Htoniata, are poanlbly 
due in pairt to the fact that the leaves of eaMntei ('xaminiHl were younger than 
those of oicillarifi^ although the dilEerenoes In age must have boon but amall. 

^Niedenzu (Bugler's Bot. Jahrb., vol. 11, p. 1H6 (IHtlO) mentiouH the occnrrimco 
of usually four subsidiary cells adjoining the guard coUh of the stomata in /.rneo- 
thdSi raomosa and L. i*eaninia. 

»Oompare Medenau in Engler’s Bot. Jahrb., vol, 11, pji. 180-iHja (1«90), The 
glandulax hairs of iA Jloi'ihmdu (Puvsh) Hook, f. are figured, t, d, /. .v; and the 
stomata of IKjaponiaa (Thunb.) Don, i, S,Jf, f/, xg. 
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Kj)i(!(‘)')nis: jilik(‘on both .snrftt(*o.s, mUnn- sinall, tin? radial 

walls HotiHovliaii un<lul{it(‘, tin' (ospooially tho oulor) greatly 

cuUclt' thick, dolicaiely wrinkled. Stomata eoiifmed to 
I,he lower surt’{ie<‘, larg«‘, lying in all dinmtions, the ridges of ont.rance 
slightly promiiKMit., tin* ginutl cells with greatly thiekeiu'd onticle, 
<‘aeh bor<h‘r(Ml by usually live onlinary epidm’inis cells which they 
gnmtly (‘xccksI in size. Hairs s<*at.ter<M| ov(M‘ tin' surfnc(‘ of tln^ inid- 
vc'in oil t.In' dorsal side of the leaf, short, erect, (‘onical, pointed, very 
thi(di-wiille<l, unic<‘lliilar; als(» scattered pluruadlular glands on short 
pluric(‘llnlar stalks. 

IlUpodfrni continuous on the ventral side of the hmf, otjc-layered, 
its cells inuirly is<»-diam('t.ric, coiitjiining <*hlorophyll. 

Pdli^ndr o»n‘-lay<‘r(Ml, very eonii)a<‘t, tln> c<dls little higher t,han 
broad. Pin'uinat ic t issin* occupying most of tlu' tihickin'ssof the leaf, 
V(‘ry op(U», with larg(' ini(‘rc('llular spaces, (*ontainings<*atter('{l crystal 
c(‘lls (cah'ium o\alat(‘). 

Mvstouu' hiiinllt' of t.lu' midveiu str4>ngly <*oinpr(‘SH(‘(l in tlu' plane of 
tin' h^af. 

UijlxxlmtKii rolirnchiftnalu' tiNsiw iji on<* lay<‘r abov<' and two or 
lihre('' b<‘low tlu'i niidv(‘in. 

>SVf minx in a thin inb'rrupled supporting band above and below tho 
niidv<‘in, also (ratlnu' thin-walled) in the leaf margin. 

XoMSM,V FOhlOSlFLORA (Mlchx.) SllUlll.' 

Hygrophlh' Kon'st formation, usually in sunny plae('s. 

lj(‘af <*oinj)aratlV(dy lljin, probably deeidiious, bifacial, somewhat 
shining abov<‘. 

Kpifh’t'niin: I'/ nZ/vf/, radial cell-walls sonn'whati undulate, the outer 
and cuticl4‘ nnsh'rntiidy thi<*l<ened; cutich^ strongly wrinkled. Dorna!, 
radial walls strongly undniate; lln* enthde* thinner and less wrinkled. 
Stoinat.a only on llu' lower surfa<‘e, lying in all <Hrect,ions, about level 
with tlu' Hurra<'(‘, <‘aeli bord(M'ed l)y bnir to six undilTi'n'iitlated (‘]>i- 
th'rinis <’(dls. Hairs eonline<l to the lower surface, scattenal, some¬ 
what eIongat<''<l, plnricellnlar, ghuidiilar; also, along the mid vein, 
tlier<‘ ar(‘ blunt,-poinb'd, unic<dlular hairs with thick granular wall. 

l^nlinttdr in (MU»eompa<*t layer of rather low eells. PiuMimatic tissue 
oi)en. 

IlyjKiih'nniil rollrnrfiipnxfir //.vnmc in one er t,wo layiM's al)ove and 
two or (hrt'e beneath tlu' midvedn. 

fdiamnnn ratiluu’ thin-walhal, forming an almost uninterrupted thin 
sheath arotnul the largtn* mestome Imndles. 

’Compare Nlodensm'a chatttoterH for the nearly rolatod Xolima (hymiti) lignif- 
trindin Knglor's Hot, Jalirh., vol. 11, pp. IHO, IHl (IKStOt, That upeoies is doscribed 
as having two layers of palisade, tho c«11b high and narrow, Its glandular hairs 
are hgiircd m t ,./, /. n. VeHjpto (Ann, deHe, Nat. Hot., sor, 7, vol. 1, p. 3)JR) dcsorlbes 
rjjfoxin panlmdata as liaving the iiallHade in two layers, and “the cells of both 
layers alike ate six to eight times longer than wide," 
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KAliMI\ VNOUSTIKOlifA Ij. 

Ilyifnipliih* l<\)r<*s( I’onnalioji. 

liisU' jH'rsistiMil, <*<)ria('<'<)us, dark ah<)\<‘, liliiurtnm 

j)(>)i(>all). 

li'pnff nil is: W ti/nil^ coWs small, llioit* I'adial ualls samcwhal umlii 
liitt‘; U'n'all.v IhicUt'iKKl. Ihnwal^ cjdlK mn<*h sjnallm*, lh<‘ir 

liiimw) in old haivoM har<lly \vid<*r Ilian llu' lliickm'ss of llu' ioiliolo; 
culiicla hmuMiifjf a d<‘[)oHii of \\a\. Siomala iioii<‘on lln* \i‘n(ral sur¬ 
face, nuuKM-ous on lihn dorsal Hui*fa<‘<‘, small, lyint? in all dircclions, 
honlcrcd liy several undilTeriMdiaO'd <‘olls<d' llic ('pidormis, llu* ijfuanl 
colls not pro,j(*otinjjf.' Hall’s of I wo types, llu* first sliorl, slraluht, or 
curved, <*onical, point(*d, nnicidlulnr, wilh \«‘ry I hick, sinoolh «‘ulicle 
and lumen almost olditeraled. 'riicse form a <lense coveritiy on llu* 
under surface of Ihe yonnjjf leaf, where many [)ei*sisl, whih* on llu* 
ui)p(‘rNurfa(*e tli(*y soon l>(‘<*onu* broken olT, for tin* inosl pari, * {Second, 
mueli fewer au<l Uiri?<‘r, lon{>-stalked, capilale, nuillic<‘llular, ulandu- 
lar hail’s. 

Pdlisailc in two or llireo layers of hi}‘li, narrow c<>lls, only llu*onl<*r 
most eoinpact. Pneumatic tissue with numerous hmuiu's, its e<*lls 
much like those of Ihe palisade. (Vlls which contain ratluu’ larj;eand 
imiisUHlly perfect masses of crysluls (“ Drusen ” or “ macles”) of <*jil- 
<iium oxalate are nunu'rous in the m<‘sophyll. 

Hijpnihd’nuiJ roUo.iH'hyniafU' VidHUi’ in thrc’c lny(‘rs above and b(‘lo\v 
the mid vein. 

in a thill baud of thick-walled cells adjoiuiu;jf llu^ under 
side of tlm iiK'stomo buiull<3-{(roup <»f llu* midveiii. Also, in w<‘ll- 
d<‘V(‘loped leaves, a small fjjroup of thimu‘r-walh*d st(‘rt*ome adjoining 
tho upper side of the vein. Finally, a small Mr<»up of thin-walleil 
stci'ooiue ill the sllKhtly incurved h*uf mnrj^ins. 

ilATOPKNDllON AUBOUKUM (Mlll'sh.) Nutt.’’ 

{Vdccuiiiint arUtm’um Marsh.) 

Mixed Forest formation, in ilry, op(‘n womis. 

Leaf Hat, horizontal, bibudal, veins ratlu'r promiiu*nt beneath. 

Cells low and small, with thin, nndiilale radial walls, 
outer wall ami cuticle <jonHiderahlythie,keue<l; eutleh* wrinkhul, ciS{)e- 
eially opposite the lai’g<*i' veins; somewhat tliiniu*!* on the ilorsal sur- 

’ In many EhoAodendroidea« wliloh have the under side of tho loaf provided 
with a hairy covering, the guard cells are very prominent. Proitfeld in lOnglor, 
Bot. Jahrb., vol. 9, pp. S97-88e. 

*'Theyarethe“poUstectenr8tmicennl68’!of Vesqne (Ann. Be. Nat.Bot.,HAr.7, 
vol 1, p. 220),who distinguiBhes three typos of hairs in Erioa<*.oae. lie romarks 
that those of Kalmia are noteworthy as heing narrower than the epidermis colls 
from which they originate—a ‘* partioularltfi tnV caraotf'rlstkiuod’ 

»Compare Kiedenzn in Engler’s Bot. Jahrb., vol. 11, pp, 193, lOB (1890). Tho two 
snlwidlary cells about tho gtuurd colls of the stomata are oharnotori»tio of the 
Vacoinlaceae (loo, cii, p, 198), 
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l)(*n(‘{ith 11 m‘ lari'io’ v<Mns. Un’^(‘, confinod to llio 

Hurfaco, lyinj? in all <litx‘<'tionw. l(‘V(‘l with tlio surl'acc, each 
l)()r(lor(Ml by four (‘(‘Us, of which Iavo arc subskliary (paral¬ 

lel io Ibe film'd c(‘ll,s bull nol oUici*wiN(» t]ifr(‘r(‘niiia1c(l). Ilaii'H 011I3' 
on <h<' (loi'HMl s»irruc(‘, scaUcH'd aloui? the Y<dnh, lonu;, ])luvi<'(dlula]’, 
gUunlnlar, with luv/jfe headH. 

I\(Hs(i(h in one eompa**! lay<‘r, 1h<^ cells hi}j;h. l*nenniati<'tiHsuo 
with ivitln'r Hinnll intio'cellnlar H])aees. 

HU'n'onn rather stronjjjly dev(doped next both the hadronic an<l the 
leptome of (.h<‘ hirjjiir veins, interrujitod by thin-walled tannin (?) 
e<dlH. 

Hubepiderinal, l.hii'k-walhMl (‘olorh'HH iiai’encliyina betwecoi storeoino 
and (‘pid(‘rniiM, very litth* above the veins, in couHiderable quantity 
below. 

Itijpodf nnid roJUnudinuiahc lisstu in about two laycovs in the niar«(ins. 

()XY('t)Ccuis MAi)HO(!Aurirs (Ait.) Pers. 

In brackish imoidows. 

Leaf Hinall, IhiiddHh, perHintent, bifacial, dark j^reeii aliove, glaii- 
couH Ixonudih. 

hji>hl(‘rmin: \>ii/r<il^ coIIh Hinall, radial walls Ktrongly uiuliilat<s 
.•allnn* tiliin; euti<*I(‘ moderately thi(‘kened. Domdy cidlw with loHS 
undulate walls;' cuticle covered with a finely rotighened coating of 
wax. Stomata eordined to the lower Nurface, very numerouH, Hinall, 
lying moHt.ly jiaralhd to the leaf axis but with many exciiitiouH, level 
with tin* ,surfae(% (Nieh bordored by four epiderniiH (tellK, two of them 
Hulmiiliary. Hairs none on the surfaee of the leaf; small multicel¬ 
lular, ela'vale glandular hairs spaiwdy siiattered along tlie margins. 

PidiHodv in om* layer of short cellK, which are little lotigin* than 
widis Pinniinatie tiRsneoiM'ii, with Iarg(^ la<*niies. Tabular crystals, 
probably of enlciuin oxalaU*, in the mestfphyll. 

UuiHidcvmal m/h mdmmafic fittsat' in small <puintity above and 
Indow Ibe mhlvidn, 

Hfrrtomr in mnshivo groups (»f very thick-walhxl e(dlH above and 
below (adjoining) the mestome td the mid vein, but only below tlio 
smalbn* veins, wbieli an» embeddeil in 1ilu» nn'Hopliyll. 

SYMl’bOdOH TINCTORIA (L.) L.’ller. 

Mixwl h’oriist formation, usually in low woods. 

Leaf rather largi*, nearly hurixontal, bifaidal, rather thin, lateral 
veins prominent lM‘iieath.“ 

> This Htrongtw un<lttla(i(tu of tho radial walla ou the loaf surfai'e appears 
Bomcwhftt auomaloufl. 

sSolcredor, Hyat. Anat. der Dicot.,p. i>87, deaoribea tho lateral veins of adeno- 
phytln at) ombodded in the mesophyll. 

2fi5U3--Ko. fi—01-13 
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K})i(lcniHs: Alikoon botii I’ucos, (•<‘1 !h<‘ ontaitiinjj:('hlorophyll, railuM' 
hirj'o, wilili Uiin, undulalc nidiul walls and thickish wrinkle*! <Mili(dt‘. 
Si«inal,{i confiiK'd lo th<‘ dorsal surface, .small, l.vinjjj in all <lir(‘cjious, 
level wil.h Mi<‘ sarfat'o, ea<*h hoivlered by u.sually four <‘i>i(b*rniiH {‘(dls, 
of which twoan* subsidiary (parallel lo lh<‘ ^(nird <‘clls but no! oHhm’- 
wise *rilT*‘r(‘nl.iale<l). Hairs few on llu‘ V(Mil.ral, minuM’ous on lh«‘ 
ilorsal surfaets .soon (h'ciduous, p*)iiil<‘<l, with rallan’ thick, rou};h 
(Mitiieb‘, plurit'cllular (tlic) <'ells in a siti;,'!** row*), 

/’/d/sva/e in aisiupfle layer, tlu^ <*ells hij^h. IMuniinati*' tissu*' ratiher 
opmu 

[fi/jKKien)inl rolh'tirhunffi sl.r<»U}jcly ileyeloped ab(w<‘ and ladow the 
mklvoin. 

Hferrnmr bolh above and below the veins (espcsdally adjoinin^^ H»e* 
lopbant'), 

STYUAX <lHANI)lKOiaA Aik 

Mixed h’ori'St formation, j(rowiiif? in l«>w woimIh. 

/jco/larj^e, thin, bifacial, pubescent iMUicath. 

Oells alike' on both faces, tin* radial walls stronjjcly uinlu- 
Inte; cutic.le delicately w'riiiklcel. Stimuita only on th<‘ elorsal fa<‘e, 
small, comparativedy f(ew% lyin^ in all eliiv'ctions, hwel with Mu* surface', 
each bordcre'd by femr te* sewem uiidilT<ere*iitiate*d e'piele'rinls e*e‘lls. 1 laii-s 
coniliioel lo theulorsal surfae'e*, more or le'ss abundant, e'spe'cially alonj? 
tlic vedns, long, Hharp“pe)inleiel, tUiedv-wallesl, miie'cllular.^ 

Mcfinphyll iie)t we'll eUlTcre'uUatcel, love) laye'rs of ceenipaed. but ne)t 
clemgateul cells be'iie'ath the veuitral e'pieU'rmis, the' re'st. e)pmj ]>ne'u- 
mntle lissuei with large unie'e'llular s]«i<'e‘H. 

llHl)<)il('rntaLrollrnHilfm(t{ir (iNNUf in small epiauHty aibove* the' birge' 
veins. 'True ewallenchytua in eieuTe'Spouelitig peasiliiean be'le>w the vedus. 
ue>ne'. 


dmoNANTtiim vimuNicA L. 

ITygropliUo Porewti rorniation, inhabiting Hwnm]>y wenaels alenig 
sliKiauw. 

Leaf large, bifaedal, gre^ou on beddi surfjie’.os, becoming He)nu'iwhat 
coriaeoous, glabrous whim matun', i)ubeNeemt on both surfaecs, buti 
espeedaliy beneath, when young. 

ISpulemm: Ventral, mdls small with thic.kish walls, Hio iwllal walls 
not undulate; cuticle strongly wriuklod. Dor ml, oedls wlt.h stiiuighti 
or slightly undulate rtwlial walla; mitiele with more uuium'ous tiiun* 
wrinkles. Stomata oonlined to the loweu* siirfaeo, very nuin<M*ous, 


^ It does not appear that tinloelltilar hairs have been previously notod in this 
family (of, Solereder Syst. Anat., 587), 
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Hm.all, lyiiifj: in all (liroclJouH, Invol wilh 11i(‘ wurfaco, (‘ach boivleml with 
5 or (i oi’iliiuir.v (‘|»i<lormiN <*(*lls. Ilaii'H of (wo tyix'S, a])ou(j oqually 
numerous. Firsl, lon}^, sl(Jiri>-poiiil,(‘(l, willi cuticlo soniewluil. i‘oiij;h- 
coinpoHiMl of 13 (o I colls in on(‘ series. Second, iniiHiiccdlulai*, 
probably {glandular, shield hairs, with a V(‘ry shorl. stalk which occu¬ 
pies sliKidi d(‘pr(‘ssions in 1h<‘ <‘pidenniH so that the (lal^-enod, disk- 
shap*^! head a(>|)<‘ars lo nvst on 1,h<‘ surface; head composed of 0 to 18 
\V(‘dj>c<‘-slui[)<‘d cells.' 

/’o/ww/c in one lay(‘r. l‘m‘umati<* tissiu^ (iui(.e compaet. 

Lai‘{j:er v<‘ins proiniiuMd. iMuieath, the iiKistonu' bundle or group of 
bundh'S (H(‘V(‘ral bundles, ine.losiiig pith, form the inidvein), almost 
(Uitirely siirroiiiuhMl by a narrow ring of ratlun- l,hiu-walh‘d steromo, 
whi<'h is Hor)arali(‘d abov<‘ and below from the linally massively d<‘vel- 
oped hyp<)(h‘rmal collcmdiyina by thin-walhal, colorless ])areuc,hyiua, 
which becomes colhuichyiiialic in old leav(‘s. 

(iKI/HKMHIM SBMPKIlVIRKNS b. 

In most dinenml sh.uations, from the Hygrophile Forest to the Sand 

Strand. 

heaves ove?'gr<‘en, thickisli, shining abov(*, horizontal, bifa('lal. 
(Leaves <‘xamim‘d probably in their se<*(>ud season.) 

KpUU^rmin: IVn/ro/, c<‘lls largo and high, the cuticU‘ and onl/orwall 
much (.hickcunal, I,he otluM- walls l.hin, the rmlial not uiidnlato. Dor- 
mi^ cells smaller, (Junr w'alls thinner, and not or hut slightly undulato. 
Stomata only on the <lorsal surface, lying in all directions, somewhat 
prominent, th<‘ guard cells each aeeonipanii‘d by a parallel subsidiary 
<*ell, with «>c<‘mHionally a third parallel (<ell of similar fom.^ Hairs, 
none. 

Palistufr, <m‘IIs h)w and comparatively wid(s only (.Im iipp(*rmost 
layei* perlVetly compact; the next two similar but witli small inlier- 
eellular spaces; llnui about, two layers of open piUHimati<* tissue with 
nearly isodiametrie <'ells; and linally a eontinnous layer of ehlonui- 
cliyma adhering to the dorsal epidermis, (‘asily sejinrating from the 
pnmimath'tiasne, witii its eells <dongat(sl in adinvtion jiarallel to the 
surfaee. 

JHijpoth vmal rnllntrhyma in two layers lioneath tln^ mhlvein, tluek- 
walhul. 

’ PrilUotix (Ami. He. Nat. Hot., ser. vol. 5, p. 0, t,, 5,/. tj}) states that tho niim- 
l)er of coUa is IJJ and tlio dliunoter of the head is (ifl micromillimeters. Those fig¬ 
ures can he taken os roiiresouUug the average number and size, althotxgh the 
variation is cousidorable. 

*Tho relation is com]>Hrahle to that figured for stomata of Babiaceae with three 
subsidiary cells (Holoreder. Hyst. Anat„p. 508,/, idZ, C?), except that in (jtelsemium 
aU the cells arc ^ approximately equal size, 
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Hh I'fonu Ml fi Ihin, wnl«‘ i!;n>uj) ImmusiIIi li'ptonn' amljihinaU 

Uroiip nlK)\(* lli(* lii'nli’MiiM* mI’ Uh* ini«l\<‘in. 


(UliiUM HisriMMi.rM i\[ii*li\. 

Sand SI rand rnnnali<ni, inhaldt.inu lln* iuin*nm»sl votkdnd dnncsand 
llin pine wonils unnH'diaiidj Induinl thnm. 

L(*af lld<‘kisli, hil'anial ((lu. IHi). 

tu'arly alikn Mil linlh facnM. <'(‘]1 h (•()nNi<li‘ral>l.> «‘loin«at<'d 
pnrnlhd In 11i<‘ l(*tif^lh of lln* h'af; Ihosn of <h<* vontral snrfa<*(* 1 mi»Ii, 
radial wills thudcish (oNpiaM’ally on ilio xonlral siirfaiM*), .Mti’on}>ly 
uiidulal<‘; <*ii1ii<*l(^ sii‘oiij?ly Ihiokonod, (‘specially in Ihc loaf inarKiMs, 
wluMH* il {jrnnilly tho luaii'ii, wriukh'il, rais<*d |o a papilla in 

tho ('(‘Ulior of Iho onlor wall of oacli <*idl wliiidi is not ovlinidi'd into a 
hair.' Stoinala few on tin* soiitral siirfano, vory mimorons on ilu‘ 
dorsal, lyinu; in all ilinadrioiiH, lovol wilh I ho surfno(‘, 4'afli liordoroil hy 
t;Wo (oi^c'itwioiially four) parallol oriwont-shapod sulihidiar.v <‘<dlH, on<» 
of whioh isUHually hir{j:or,“tihoso lamiorod hylhroolo livofusiially li\o} 
ordinary oolls. IlairHon both surl'aooh htoul, hlunl-polnlod, iMirvod, 
uuioollidar, pri<ddo-liko, with a Ihiidi, uranular outioli*. ‘ Lari^o oolls 
eoiituinlnj? rosin soalWrod in t.ho ilorsal (‘iiidornds' (liff. lid, o). 

'“In Jioiimitliii <*o/v/iyo/?Vf virlnally flvory oiiidoriiiiH roll of tho iipiior surlara 
1ft ruihed into a »inall cmiical i»oiiit fttrnitthMl with rinUahiiK rutirular Hlniir.'* 
Voflqntt, Ann. Bo. Nab. Bot., srr. r, vol, 1, p. 15)2. 

^“ThoflbomH [in Itiiblaooiiel is always accomimaird by two laltiral rolls, wlii(‘U 
often ontiroly HXirroimU il. I have not oiironntorfsl a nlnf?l<i oNception In IhiM 
respwt, ainl I believe that one can liohlly ei.rlu(lo from the family oJ Unbluoriw* 
every plant of whirh the Bbouatal api»traliis iltM'H not prosont thw ronliipiralion.'’ 
Veenue, loo. I'it, 15)!}. 

*T1«* hairs la Huhiaorao are “very rarely |b(ith| olouKalrtl ami tmirellnlar.^’ 
Vesiiue, loe. oil., p. 11)2. 

“The mldnwvo of tho Inrifo-loboil ieavoH of J't /dof/oaw hchihita w armisl with 
short hooked hairs, whoHO form Ih prolwibly tho rtiHult of wlaptapon It? a sort of 
oUmheiing, which allows tho leiiveH to tmpiHirt IhoniHOlveH on neiKhhorniK plantH, 
a method of clambering whioh one flnilH Kreatly developed In sovend t lalieae 
(Q’lilhim, Aftperttla. Bubia); with IhuHe liiKt pliintH tin* hair m redurtsl to u great 
otirvod coll home at the siiramit of a more or 1 o«h eonHlderahlr mnergenre.” Lor, 
oit., pp. 103-15)8. 

Aft Gcdhun luHptduhm does not Hupport itMolf upon other plants, Its iJOXHioftHion 
of hairs of this typo is to be attributod. not to adaptation to un oxiHliug roudiiion. 
but to the retention ot an inherited oharartor which was formerly nHefuh 
Halts almost Idontical with those of (i, liiHpUhditm ormr in TrioHit'imbpr/tiliti- 
ium, as figured by Vesque, loo. oit., L .7, /. j, 

‘Radlkofer (t)ber Pflanzen mlt dnrohsichtigen punkiiorti^n Bllittem, p. 813; 
quoted by Bolereder, in Bngler’s Bot. Jahrb., vol. 10, p. 415) found secretion rolls In 
the leaf epidermis of some species of Bubia. Kpldennal colls of this ig'pe are not 
common, although occurring in most Ai^tolooUiaoeae (ho© under Avuruiu virgin i' 
aum )) in htonimiooeae, Myrtaoeae, and a few other families, 
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in ono or I wo layers of rnilior slioH. colls, passiiitif williout 
sliarj) (l<‘inarkalion inlio (1i(‘ open pncunuilic Ussne.^ 

j]J<sl()in( l)nn<ll('< coin])l(‘t(‘ly <‘nil>c(l(U‘(l in llu‘ clilorcin'hyma,® cacli 
Hurroinnl(‘(l )).\ a on(‘-lay<‘r shcalli of (lc!i('nlc, sinall-(*cll<‘(l, colorless 
pajxnn'hyjiia. < ^>ll<‘nehyma1 i<‘ hypo(l«M‘inal pfirencliyiua in small quan- 
ilt> laounilli Ihe miOvein. 

Sleui four-anule*!, (In‘ ani;l(‘s winm‘<!, ih<‘ win}j;s composed of .slron/^ 
piM’iplioral t!,ron[)s of thiek-walUal sl(‘reonu‘, ainl of e(nni)a<‘i (ddonni- 
eliynm loward I hr rin*ninlerenee of 1,lu‘ slem prop(‘r. Mesiome cylin¬ 
der <‘ntir(‘ly surrounded by a lliin-\vall<‘<l endodenniH. M(‘dullary rays 



Fuj. IKI (liiliinn hi /iiihiliiui, li'ivl ii tvml h, tlairH ii'oiu uppt^r Hurliicti, r, portion of lower 
oindt'rmu. ihowiuKHtoniiilntr ««lotmurolls MnruilUslIKiOlnuos. 


ver> narrow. IMlli oeenpyinjJt llie emilerof Mi(‘ sltmi, (imdly breakinjif 
down and produeinf( a lacuna. 

LoNICMUA SWMPMKVlItFiNH L. 


fn various .siliUaiiouH, bid. inosl. abuinlaid. on the inner sand dunes. 
laMif bifacial,dark irretm alaivc, ulaiicoiis ixunvitli, more or h^ss pei*- 
sisteid, initlveln pronilniud beneath, tiud<‘r surface sparsely pnlM*Hcent 
when yoiinjjc. 

ICpitlrnHin: radial cell walls straif?li1., lliin; cuiich' very 

t.hick, r<mt,du*netl. Ihiwtl, cell walls Ihin, the ratlial undulaU^, euti- 
ch' lamrin^j^ a coatiufi: of wax. Htomatn conllned to th<‘ dorsal surface, 
Hinall, nunuM'ouH, lyinf^; in all directions, levtd witli the surfaci^, each 
bordered by four or live ordinary epidermal colls. Ilaim numorous 

' ** JiaiihidoH-holdlnj;? collfi occur iu tUo raoHophyll hcuoath the palisade, and eome« 
timeH iu ttio parenehytna of the uorves of all Cilalieae studied.” Vestiue, loc. cii, 
p. 1 J)Jl. 1 did not dobui; ruphldes in the loaves or stems of (f. hhjnilulum. 

*“lu gimernl the bnndl<*H jin Huhiaooati] axe completely iiuuiorsed In the meao- 
phyll; that Is to my, the tissni^ pnsH ahovi* and below tho ImnilleH with int under* 
going the least chauge.” Vosiine, loo. cit.,p. 


5()S HOTANTCAfi MUR\KV oK DI^^MAL ItWHoN. 

iMMii'iitli, (ss])o«M;il)y aloim ilu‘ V(‘ins, sirnij^lit <»»■ tnincd, pointi'd, wiih 
rtillHM* (luck (Milicl(‘, uiiic(‘llalar.' 

piih.sitflt in t*n(‘ layoi*. PniMimalit* t.isMi<‘ in oNkn* kvivns 

t}nil<‘ opnii, wKli laruc lannin's. 

nn<fl f()ll( nrhj/nni in ono IhviM* lay(‘i’W ain)v<‘ ainl hvo or 
iKonaitli lln‘ larRCM’ veins, Hcpamlisl j’rouj lln‘ nn'stonn* limallcs 
by ,s«'V<*ral layera of <-olorlcsh pnr<‘m*lj,\ ma abovM' nial hein^alb, thal 
ndjoininf^ the eolleiiehyina lhlekiHh-\\Jill<‘d. ItmiM* walls of tin* <‘pi. 
dnnnis enllH uIho eolhniehv lualieally thiekeiied al)o\(‘ atnl beneal-h the 
larjifei* v'eins. 

kl(‘Hl<>nu‘ hiindhti bieollat(‘val, l<‘ptonie in nuieh anialUir (puint.ily 
ahnve tihaa ben<‘alli llie hadroine. 

PUK'IIKA K(»KTIIU (lu) li. S. Ik 

Low Marsh formation, ^rowinf' in hIihIIovv pools and dHeh<‘s. 

Leaf Infaeial, tnairly liorlzoiilal, vadns i»roinim‘td, alin<»Mlp nifjioae 
b(‘unalih. 

KpidcrniiK: (lells birf^e, the walls thiekish, t.ln‘ ra<lial very slijjhtly 
uu<lalal<‘ on the ventral snrfae<‘, stronj^ly so on the dorsal N«irfae<*, 

Hloiiitihf eonfiiKMl to the iiiahw surfaee, lyiiiK in all direetions, some¬ 
what prominent, (^leh bordeiHsl by thfis* or four ordinai’y epi<t(‘rtjdM 
eellH. Hairs abiiudant on both fares; {glandular, short, stoat, pluri- 
C(*llular, uniseriaH'. 

(Ihloirnahi/nia nearly hotno{]f<m(‘ons, ratlno' opjMi, typical palisade 
none. 

IIiipo<l('nn<d rail ('ll ('hijmit in two or thria^ layers abov(‘ and Ixdow 
trho principal vadiis. Mestome bundles eollalm’al, namfoi'ced by 
steireoiue above and below, t.his separated from the eolltMiehyma by 
tliin-wallcd parmn'hyina. 

IlACenAKIS IlAiaMlIfOlAA b. 

Altlu)U|ifh the hoif anatomy of this speeies Wiis trt'absl in llu'above- 
(pioted paper on ^‘The plant eoveriiiK ofth’i'acolce Ishunl,” ' e(»rtnin 
emendations are to Ixi made to the <h‘seriptit)n lh<‘re jufiven. 

The epidermis <'ell walls, even the outer, anurnly moderaUdy l.hiek 
onodj except over the larger Vidns. 'l'h<‘ cutiel<‘ Is conspicuously 
wrinkled. Few-cclle<l, capitate, glandular hairs occur In gj'oups occu¬ 
pying small depressions on both ventral ami dorsal surfaces, emdi 
groni) of hail's Iming surrounded hy a tdrehi of wedge-Hhap<*d foot <'<dls. 

* Vewiue (Ann. de. Sc. Nat. Bot.,Ber. 7, vol. t, p, 1H5) describes Khvndxilar capi¬ 
tate hairs as oharaeteristio of Caprifoliaceae; and Soleredor (Bnlh do lllerb. IJois- 
sier, vol. 1, p. 171? Syst. Anat., p. 497) beliovoa them to be proneni thr«mffhout the 
faznily, saving iu the anomalous genus Alscuosmia. T failed to dotect Htu'h hmrs 
in Lovicera ampervirenit, even in young leaves which were W(dl iirovidod with 
the long, pointed hairs. 

* Oontr, U. B, Nat. Herb. S, p. 807. 1900. 
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I*alisa<l<* occiu’s in abonl two layiM's of (‘(‘lls on oaeh loaf face, Ihoso 
on lh<* ^ (Mitral la<‘<‘I xmhh ^<lOllH‘^^hall nioi*<‘oloiif*fito(l, and is miKjli infer- 
nipti'd oil bodi fa<M‘s by Iho hypostoiiiatal air clianibiM-s. Tho clilo- 
i*<MU*bynia of tlu‘IntiMMor of th<‘U‘af is Hhort<M’-(*(‘ll(Hl, with muntM’ouH 
int<MV(>lbilnr spaoos, bul is not t-yjiioa! [momuatic 1 issuo. 

'Idio st(MnM ol (his spo(*i(‘s, as(I ohcmmImmI by IbMM’iiijj;,* from (Miltivatod 
ina(<M‘ial, havi* v<M‘y proinin<Mil» stomata, ('lilorcMioliyma composiMl of 
rouiulish (‘oils rich in ohlorophyll, and strands of oolbMiohyma in tho 
saliiMit annh'.M 

SHNF<MO TOMICNTOHUS Mioh\. 

()l<‘ar(‘d land (nononltural), IlorliaoiMms formation, inhaliitingmoist 
01)011 ground. 

Limivom ((‘spi'oially till' radioal), noarly veniioal, approxiiiiatoly iso- 
Intoral, arjudinoid-tomiMitons, osiiooialiy wlion young. 

runs ]'uth‘iil, oolls larg<‘, tho walls not undulato; oiitiole 
rougluMK'd, i)<>rs<(l, ooll walls thiimor, undulato. Stomata sonio- 
what iiion* niiiiHM’ous on tin* dorsal stirfa(‘(‘, larg(‘, lying in all diri'o- 
tions, loM'l \Nitli (ho surfaoo, oaoh bordorod by tliroo to tivo (mostly 
four) undilTiM’ontiatiMl <‘))id(M‘iuis rolls. Hairs woak, lloxiious, blunt- 
poiiitml, tliin-walh'd, with slightly roughiMiod outlolo, uniocllular, 
inor(‘ abundant on t.lu* lowor than th(‘ upper surfaco (ospoolally in 
oUior Imivos). 

ChlotruchijiiHi hoinogiMioous, with no wollMUl'TiMX'utiatjod jialisado. 

Midyoin promitionli boaoath, oomiiosi'd of sovoral (hsually four) 
in<‘stiomo butidlos, of whioh ono, in tlu' inahM’ial oxaniinod, had ifs 
gr(‘a((*H( t ransv<M‘so diainotiM* at right aiiglos b) th<* l(‘af surfaoo. liun- 
dlos biooUatiM’al, poriloptomatio (tho loptonn' almost oiiti roly surround¬ 
ing (ho liudromo, but inuoh morn strongly diwclopod on ono side), 
Hoparalml from (Midi otlior and from tin* opi(l(M*inis by niuoli oolorloss, 
thin-wall<*d partMiohyma. SforcMnm* grouiis adjoining lli(‘ loxitome 
usually on Imlli sidos of tho hiindlo, hul mtioli stroiigor on tlio side 
whom tho ((‘ptonio is most dovolopod. llypodiM'inal <*()Uonohyma 1 .ic' 
tissuo in soviM’uI laym’s IxMioath tho mhlvoin. llypodormal oollon- 
ohyina in llio loaf niargins. 

LIST OB' THE PLANTS COLLECTED OR OBSERVED. 

Tli(‘spo<*i<»H (MuinHM’Hlod in t.ho following list wore ooIIooUmI within 
th(‘ limits of tlio Dismal Swamp rt^iiion as above delLnod, witJi tho 
oxooplflon of a r-on«idorablo nmn)>f‘r which wor(‘ obtainod noarNow- 
beru, N, ('.,and whioh aro intdud<‘d for tho sake of moording thoir 
o(*('urr(Mic(‘ at that sbition, Wh(*ro tho siiooinion was coUoctod in 
North (’aroHiia, tli<( nanio of tho Stat<‘ is given with the station. 
Whore this is oinilbal, tho Ht>atioii is inidorstood to lio in Virginia, 
Hpooios of wliloh spedinoiiH were oolleeted aro so den<)tc<l by the col- 
loeliioii nuitiher; 01/1101?! h(‘r<‘ reooMled aiT such lift were carefully noted, 

^ Jflnglwr'd Hot, .tahrb., vol, 87, p. 457, ISOtt, 
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OH l)h(‘.spot, iiiui ('onconiiim'the of \vl«i«‘h llioro couhl Ix' no 

n‘)iHon;il»l<‘ douhl Nninhors 1 1o llA, <loiiolod liy tin* Initinls “ (', 
K/’ w<M‘(M*oil(‘<*l«Ml hy Mr. Kr<‘<li‘ni*k V. Covilloninl llir author. 

THALLOPHYTA. 

FUNOI.' 

Exobtwitlitini. (Usroidoum Mllia. In th« Dlam.al Swamp, May l.on -t nh'ii rii^- 
vom L, 

Colfosporiutn sonaUi-rtrvojiais (Pom.) Liv. N’jr/jinia JJo;i(*h, OoL on )o;»v<“^ 
of Holiiiiujo .s7'»p)rro/rraN L. 


LICHENES.-! 

XTsnea A«‘h. Nour Puiif^o, Prinoosa Anno Comity (No, the 

iMvrk of /‘/j/as ta<'<Ui L. 

Uflnea barbaia rubiginoa Mioh.\. With tho pri'iM'dinj' iNo. H.V.ian 
tTsxiea barbata aerotina Scbaor (V). With the )«‘«>o('dtn(» (No. ll.’iOhi. 

TJssea trichodoa Acb. With tho prooinlinj' and on tho I»raiu*hfH of 'I'u.riulinm 
diHliohinu L. 

BEYOPHYTA. 

IIKPATUUK.' 

OdontoBchisma sphagni Duinort, Margin of Lnko Drnminoud, .Inly II (No. 

1073), on IiaHOs of tree tvnnkfl, with l*l<t(fi(itluvhnti nimtittiHw. 

Biccia fliiitans L. Floating near thoHurfiiroof poudH, tiommon (Now. IBIL 10:11). 
Triohocolea tomentella Duiuort. BtumpH, old logo, oDt, in tho DiHinal Hwanip 
(Noh. 1040, HU la). 

MtJSCI 

BPHAtmAtlKAF.* 

Sphft^um brevioawlo Warmtorf sp. nov. Nonr Nowliorin N, C,, Aug. I (No. 
1977). in a Muall niton bog. 

Sphagnum 0 ’UBi)idatum plumoButn f.eoiTata Wanmtorf. In tho.lorioho Ditch, 
Dismal Hwompt *ltily 10 (Nn. t076), ontiroly Hubmomid. 

Sphagnum cymbifolium glanooBCons Ruhh. In tlm DiKinal Swamp ami in 
swales in tho Desert, Capo ironry, July 11,37 (Nos. HI7JI, iHdia). 

Sphagnum cymbifolium glauoeBcons Hush. f. Bqnarruloaa WaruHlorf. With 
thopreooding (Nos, 1975, IHtlO). 

Sphaghum henryenso WivmstorE, sp. nov. In a HWJile in tho Dosort, Capo 
Henry, .Tuly S7 (No. 18(U), 

Sphagnxmi imbricatum oriatatum Wamstorf f. glaucoeoens WuruKtorf, Niair 
Newbem, N. 0„ Aug, 1 (No. 11)79). 

Sphagnum keameyi WfiruHtorf,Bp.DOV. In the Jerinhu Ditch, Diwuid Hwamp, 
July 10 (No. 1077), all but the summits of tho stoma submorsod, stinns somo- 
times 4.5 dm. long. 

> Determined by Mrs. Flora W. Patterson, 

»Determined by Mr, T. A, Williams, 

* Determined by Mr, 0, P. (look. 

<Determined by Dr, 0. Warnstorf. Hee Hedwigla, vol 89, pp, lOl lo 101) (1900), 
for deaoriptions of the new species. 
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Sphagnum medium glauooacens Warnniorf. Virginia Beach, (Jet. 3 (No. 3091), 
m a inarsliy place in the pine wckkIh. 

Sphagnum rocurvum ambliphyllum f. pulchricoma C. Mnoll. Tn swales in the 
DoHort, CaiH' Henry, July 31 (No. IH(Ub). 

Sphagnum virgiuiannm Wavustorf, n. sp. Margin Lake nrmnmoud. Dismal 
Swainp. .Inly 11 (KKW). 

BRYACEAE.' 

Aulacomniiun palustve (L.) Hdnvaegr. Margin of Lake Drnnnnond (No. 1005 ). 

Aulacoinnuim palustve polyeephalum Bruch * Sehiinp. On an old ti-ee stump. 
Dismal Hwamii (No.3:1^3). 

Aulacomnium sp. With the im'coding (No.3:i,“)l). 

Dicranum Bagellara Hedw. On decaying logs, Dismal Swainp (Nos, 1013,1054, 
1071). 

Dicranum aeoparium (L,) 1 lodw. (>n the ground in moist woods; along (’oboon 
('reok.iiear SnlTolk (No. lllO); Uio Desert,('ajie Henry (No. is;!,5). 

Funaria hygrometriea (L.) Sibth. Moist .soil, Virginia Beach (No. 1110); 
almndant along thn Dismal Swain]) raiml. 

Funaria hygrometriea calvcscens Bruch iVr Hchimp. Moist soil, Virginia 
Beach (No, 1 •1315). 

Hypnum boacii Hchwaegr. (m ohl stnuipa and logs, border ol Lake Dniininond 
(No.3:m:i). 

Hypnum cuprensiforme Ij. On a moist hunk at roadsido, Northwest (No. 3;i7:i). 

Hypnum spp, I huh'termiiu'd, material inHuflieient. (Nos. 1C13,17«7,1810.) 

Lflptodon trichomitrion (llodw.j Mohr. On old logs and stnirips, Dismal 
Hwamp (No. 1013). 

Lettcohryum nlhidum Brid. L. ntimiH Hull., not Michx.) Moist ground, near 
margin of Lake Drummond (Nos. 1(W(), 1071), 

Lewjohryum glauoum (L.) Hchimp. On u moist hank at roadside, Northwest 
(Nos. ‘moa, 3:{7‘I). 

Loucodon hrachyiius Brid. (No.‘llOa.) 

Leucodon julaoous (Ilodw.) Hull. < )n the hark of Jnqnidamhar and other trees, 
Wnllueolou (No. 1780); Virginia Beach (No.31.50). 

Mnium affine Bland. (hi old logs and Htninps, Dismal Swainp (No. 1011). 

Plagiothooiam latehricola liruoh tSs Hcliiiuj). (No. 30.51.) 

FlagJothecium micano Hw. Near the nmrgiii of Lake Dmiuniond (No. 1073a). 

Folj^riftihum oommune L. Moist ground; Northwest (Nos. 1.500. 31100); Wal- 
hicnton (1701); conuuou. 

Folytrichmn ohionMc It.D. Koiupsville, Briucoss Anne (’omity (No. lOlH). 

Raphidoatogluni mieroimrijum (Muell) .fuog. & Haui'rh. Ne'er the margin of 
Lake Drummond (No. 1003). 

Thelia hirtella (Hodw.) Hull* On lh(« hark of .Icr /' rtibrum, Dismal Hwainp 
(No. 1700). 

Thuidxum rouognitnm (Uodw.) I.<iwdl). On old logs and stumps in the Dismal 
Hwamp (Nos. lOU h, 10.50, 3001). 

Thuidium scitum (Boauv.) Aust. On old logs in the Dismal Hwamp (No, 
17H«). 

FTBEIDOPHYTA. 

OSMXTNDAOEAB. 

Okmunda einnamomea L, Oommou In shaded swamps (Nos. ISIL 1038,3150). 

0«muxida regalis L. With the proeoding, but lose common (No. 100 (J. tfe K). 

' Detorminod by Mrs. WUsttbuth (it, Britton. 
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POLYPODIACEAE,' 

Polystichiiin aci'ostii'liouloH (Michx.) HclioD. N<>ar SnlMk (No. I'i:!;) and at 
Virginia Ittvioli, iii rit'li woods. 

Dryoptorifl spinulosa dilntata (Iloltiu.J Niwlorw. Marp:m l^ako Drnmmoiul, 
Dismal Swamp (No. los, 0. Ar K.). 

Wootlwardin aroolnta (ij.) Mooiv. Common in 1iof>s and swamps (Nos. 
aiJdO). 

Woodwai’dia virifinlca (L.) »I. K .SniiUi. <'«innnon m open swamps (Nos. 

ims.) 

Asplenium fllix-fooiuina (L.) Uoruli. Nmv Virginia licarh. May ‘.‘i) (No. 1110), 
in rioli wooda. 

Pteris aquihnu L. Oommon, osixsdally in low uronml. 

Pellaea atropuvpurea (L ) TAnU. tlnliTick walla, lu Norfolk. 

Polypodium polyodioides (L.) IlilrUcork, Alnmdnnt on tin' Innlw of 7Vt.ro- 
ilitnn (liit/Mitmi L., in the lUHinal Hwamp (No. 1 l.’t C. A K.). 

LTCOPODTAOEAE. 

X»ycop6dium nlopecuroides L. In inarahy plaoos, Nawltorn, N. Ain?. 1 (Noh. 
19H0, lfl78). 

Lycopodium, inundatum L. In ojk'h, niaraliy plact's: Northwest (No. I.‘>lH))und 
Caiie llanry (No. IHUTi). 


SELAOINELLACEAE. 

Selaginella apus (Ij.) Spring. In a sliady awamp, Kdenlon, N. .Inly !M) 
(No. IJllH). 

EMBRYOPHYXA. 

(fYMNOSPKHMAK. 

PXNAOEAE. 

Pinus^ cohinata Mill. Near Suffolk (No. Lynnhavrn Huy (No. 1H1:1). 

Locally known ti« “ roscinury pmo,** wliirh la naid to l»« Uio popular iianio of 
l\ Itmlii in North (kwolina.' 

Pinua taeda L. Evt'rywlmro (Nom. 1 and UU, O. A K,, DHld, KHiO, 11(10, IJ l.V, I.S()0), 
Lw-ally known as “ ahort-loaf pine.” 

TaacodlumdifttiohumL. Common in Hwaiupa atnl along Htnianm (Noa. lift?, 

tOKl, 3 flrr,X‘H(ll). 

Chamaccyparie thyoldes (L.) D,H. P. Almndant In parla ?>f tlm 1 )iHm»l Swamp 
(Nos. H7 (3, & K., 1000, KKlil). I.iot‘aUy known aw “ juniiier." 

Juniperus virgirdana L, Common in woodlandH and on toiidsidoH in dry woll 
(Nos. J17«, 1734), 

‘For an accoxtntof the ferns of the Dismal Swamp wee W. Dahinn*, in Dror*. 
Biol.Soc.Washington,vol. l!i,pp. flltt)70, IHOU, ThofollowingspooioH, notinoludcd 
here, are enumerated in that paper; Ovocha HcnHihilin L., iioivhonu'vn- 

sis (L.) A. Cray, DryopU'Tia thelypterlH (L.) A, (sl-ray, UryoiiteviH [fuhtmuitt edw 
Palmer, Dryopimn rtuirginaliH (L.) A. Gray, Dryopierh H^iinnloHU Kuii.t'/.o, 
Aapleniwn pWi/neuron (L.) Clakea, and Botrydiiuni obJtqinim Mnhl. Tntorowting 
observations are given ooncemlng tlw distribution and ecology of tho hiiwIoh. 

»Plnns determined by Mr. Or. B. Sudworfch. 

* Ashe, BuU. N. C. Ceolog. Burv.. vol. 0, p. 10 (1894)“ Short-lmf pitio ” i« there 
given as the popular name for V, uGhinata. 
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AN(M()!BPEHMAE. 

MONOCOTVLKDONKK. 

TYPHACEAE. 

Typha anjyusiifolin L. (’omiuon in frosh water river marHlioH (Nos. i:U0, 1518, 
1.W3). 

Typlia latifoha 1 j. Mere almufliint than tlai im'e(ulinf», in fresh and iirafkish 
marshep. 

Spar|»aniian androolniluiu (Enaelm.) Morong. In the cool, pliadml water of 
Washington Ditch, Dismal Swamp, July 11 (No, 1(W7). 

N AI ADAGE AE. 

Potamogoton lonchites Tuclcerin. With Spat'daniinii andntohidmn (No. 1020). 

ALISMACEAE. 

Echinodorus radicans (Nnii.) Engehn. In shaded swam^), Edenlon, N. C., 
July:iO(No. ItMe). 

Sagittnria graininoa Miohx. In an opi'n. grassy Img, Newliorn, N. Ct, Angnst I, 
(N<j. li).V3). 

SagiUnria lancifolia D. Oommon in fresh-water river marshes (No. i:$50, 171U, 

I'll?, 2011). 

VALLISNERIAOEAE. 

Philotria canadonaia (Michx.) Hritton. Bottom of Nansemond Rivor, near 
Suffolk (No. 100?). An unnsuiiUy small, slonder, short-leaved form. 

POACEAE. 

Erianthus contortua Ell. (^omtnon along ditches, in tiolda, and at the t*dge of 
woodlamls, near Norfolk a«<l Portsmonth (Nos. 17-I1, 2!108). 

Erianthua aaccharoidos Mi<’h\. In open marshes, especially on tho border of 
the Dismal Swamp (Nos. 2110, 2251). Occasional in drier soil. 

Andropogon argyraeus Schult. Dry soil nt roadsidos (No. 31-19). 

Andropogon olliottii ('hapm. Dry soil at roadsides and at the edges of wood- 
limds, near Nort.hwosl (No. a slender form approaching var. gmciliar 

Hack, 

Andropogon glomoratua (Walt.) B. H. P. In open, boggyplaeos; alOciMiu View. 

Andropogon eeopariua Mioiix, Common in dry, sandy soil, at roailsiilos and in 
Helds. 

Andi’opogon eoi-ghum halopeneia (D.) I luck. I'orsisting as a W(m» 1 in enltivated 
land at Wallaeoton, Norfolk County, fntvoduced, 

Andropogon totvaataeliyus Ell. In a swale at (!apo J lenry, (letober 5 (No. 2129). 

Andropogon virginicua L. Almtidant in old fields, 

Paspalnm atigu^ifolium Do Cowto. In moist, sandy soil along tho Dismal 
Swamp t^aual, Wallaeoton, Norfolk (Jonniy, .Tuly 31 (No, 178,”>). 

Paspalum dasyplxyllum Bll, In pine woods on Lyimliavan Bay, July 27 (No. 
185(1). 

Paspalum distich.um L. Brackish marshes near Virginia Beach, August <1 (No. 
2028), 

Paspalum floridanum Michx, I )ry soil iti an old field, Kemiisvillo, Princess Anne 
County, October? (No, 2108). 

Paspalum JSloridanum glatoratum Engolin. In dry fields near Lynnhaven Bay, 
October H (No. 2142.) 
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Paspaluin laovp Muinx. KojuIshIo m'ur Ocivui Viow. .Inly s (No. 1 n.'l). 

Paspalum louffipodtmoulutuni la* Conlo. With Ihc prccc'diny (No. 1 iri). 

Puspalum pa.ipnioidoa Sj-nbii. Moi*.t. *Jini<ly soil mvir Virt'iuia iJojwh, 

Au^^nst (No. 'idI‘2). 

Pafn)abim purptu'tiaooiiH lOll. ('ornfu'lilH, noar Wnlliu'ciou, Nori’olk Cotinty, 
Novoinboi* I (No. 'Wll); and noar Nowbern, N. .Inly ‘.M (No. 

Synthorifauin ttlifonno (L,) Nash. Dry, sandy rou<lNi(los ni-ur Vinvini.'i iJcucIi, 
Oolobcr :> ('2101). 

Syiitbnmina stuxj^ninalo (1j, ) Nash. .VhundanI in (‘till ivaiod and fallow bmd, 
wasin ijfi'oimd, (dc. lntrodiU‘(‘iI. 

Panieum' agrostoidos Mnbl. (Irustty marHlu'H iiciir NowIhtii. N. (()<‘(o'H‘r lo 
(No. 'i'ilDl. b'orm npprouchiui; /’. folium Torr., with pvcoi'dm.; (No. 
'2‘Jli2), and in HliKhUy bnickish inarHlu's near \’'irf'ini.i Hi'uch, AnmiHt I (No, 
W). 

Panieum amarum KU. Almnilant tm tin* sinmd (N«t 1 Id-), 1 No, ‘id'.M, ‘2d($;{). 

Panieum amarum minus Vaney ('fc Kcribu. Willi, but morn abiiudiint than, tin' 
typo (Now. 1101, ‘20(51). DiiTt'rn from the iyiat form in its nnm' wid(*ly I’nMsplnn 
rootHtoi'liH, inoro numoroits mnovafioiis, morn sUmth'r, conlraciod ))!inifU>, 
and fewer Hjjikeh'is. Anatoinioally idi'nhcal, iit losiwl ns to tlie l»>avt‘s,' 

Panieum anRustifolium Kll. (?) Dry, sandy Hod, 1 ‘oi tsmonth ( No, lOOO) tmd Vir- 
ifinia Roach (No. 111(5). 

Panieum harbulatum Miohx. Itathovctnnnum in iMirtlynlmiksl bouN (No, |!tdf), 

Panieum oiliatum Kll. Moiat sandy noil in pine wnoda noarOcism Viow, ,Inly 
'20 (No. 17(51), 

Panieum colonum L. Low ('round, Vir(?inin Roach, .Vu^iihI 5 (No. '2010). 
luti’odncod. 

Panieum coinmonsianum Ah1i(‘. Amoni' Hand tlniu'H, Oc(*an N'ii'w to VirKhua 
Reach (No. 1117). Doubtful foniw of lliin Hpccies are Noh. DiUO, ll-ll.and 
1770, the flrsti boiup: a v(’vy hairy tovni, the otlu‘i‘ two upparonlly ro]»roH«ntiu{? 
the branched condition. 

Panieum commutatnin ISchnlt. (’oiiimon In low wimmIh, May (Noh. 10‘20, 1,517, 
11M, 11(5:5). 

Panieum erus-galli L, Abundant in linldH and waHli* (ground. Introduced. 
(No. aiH7.) 

Panieum dichotouium L. Conmum iu woodlands. May (No. l.'57‘l). 

Panieum gibbuiu Nil. Min*f<in Lake Drummond (No. 1(51H); bord(*i‘ of a pond 
uoav VirKiuin Roaoli (No. atya), 

PanieumlatlfoliumL. DommoniuwoodlntulH, May (Noh. till, 1 KlO), 

Panieum lastiflorum Lam. Low, iuoIhI, hIuuIciI ground, ctunnnm. May (Noh. 
tO!5!5,1104, 11711, lllOH, 1407). 

Panieum miorooarpon Mnhl. Low ground in open piim woodn, ()c(tan View, 
July H (No. 147(5), 

Panieum neuremthum Oriseb. Dry Haiwly hoU; Northwest, »fuly 1) (No. I,'>(5(5; 
netu Virginia Roach, Augufit 4 (No. 80558); near WtU'uton, N. 0., ,1 nly 81) (No. 
1871). 

Panieum pauoifllorum Ell. Among the inner dunes; Virginia Roach, May 88 
(No. 1386); Oapo Henry, May 38 (No. 1400). 

Panieum pubeacens Lam. Precinent in dry sandy Hoil (Noa. 1401, 1151)9, 20455). 

Panieum rostratum Muhl. Low ground, common (No. 1748). 

Panieum saabriuaculum Ell, Along Dismal .Swamp Canal, Wallace ton, July 
32 (No. 1798). 

Panieum sphaerooarpon EU. In rathor dry Beil, Northwont, .fuly 9 (No. 1560). 

’ Species of Panieum of the diohotomton Bootion determined by Mr. tieo. V. Naah. 
’See Oontr, Nat, Herb,, vol, D, p. 88B. 
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Panicum sphagnicola Nash. In n moist inoadow near Ihe river, Northwest, 
July h (No. liM I); in an ojion nmr.sh near the Leucli, below Virginia Beach, 
Anmist 1 (No. 30*2(5). 

Ponioiim verrucoaxim Muhl. FreiinenJ in moist, loWjShadc'd ground (No. 3053). 

Panicum virgatum L. E<lge ol a brackish marsh, Virt-inin Bench, Aut'ust 3 
(No. ‘201S). In gr.ossy swales, Edenion, N. (\, .luly 3.S (No. 1S1«)), a variety 
with (‘ulms only one to throe from n.wh rootstock, and a small, open, few- 
(lowered panicle. 

Panicum viscidum Eli. tloninum in ditches and low gr«mnd (No. 1477). 

Panicum sp. (No. 1375.) 

Panicum sp. (No. 31 M ) Near P. pfd«*.secn.s Lnm, 

Chaetochloa glauca (L.) Scribner. Abundant in fiolds and rnadaides (No, 3158). 
Introducf'd. 

Chaetochloa imborbia (Poir.) Hcribm>r. Low ground near Nanaemond River, 
Suffolk, July IH (No. 1735); iii ditchos near Berkley. 

Chaetochloa imherbis porennis (Hall) Scribn. & Merrill, lliarshes bordering 
lagoon b('low Virginia Beach, August I (No. *20,35). 

Chaetochloa ventenatii (Knnth) Noah' (V). Dry siiiidy roadside near Newbem, 
N. C., OetolK'r 10 (No. 3*231). 

Oenchrus tribuloidoa macrocephalua Dooll. (Jommou on tho sand strand, < )cean 
View to Virginia Beach (Nos. 1813,1814,1018), 

Zizania aquatica L. Frnsh-wator luarsheH. Along Nansemond Jtiver, Suffolk, 
July 18; near Edontou, N. 0., .Inly 30. 

Homalocenuhrus oi'yaoides (li.) Poll. Marshes. 

Homalocenchrua virgiuieub (Willd.) Britton. Wet shaded ground. 

Anthoxantlium odoratum L. (Jrassy fields and roadsides, common (No. 137<i). 
Introduced. 

Stipa avenanea L. Drypiiw' woods. friHiueut (No. 110*2). 

Ariatida dichotoma Mich.\. l)i*y sandy fiolds, Kc'mjisville, Priuot>ss Aime CJounty, 
UctolHJi* 1 (No. 3171). 

Aristida purpuroaecua Polr. Dry wmidlaiids near Virginia Bi'iioh, October 4 
(No, 3117). 

Ariatida atricta Miohx. Pme barrcuh. Nowlwrii. N. 0. 

Mxxhlonborgia caiiillavis (Dam.) Trin. Dry sandy rotulsidis N<‘wboi’n, N. O., 
October 10 (No. ‘2'2(m). 

Phli'um pvatouae D. Kields and roiidsidos, common, lutroducod, 

AloimeiiruH gnnlculatuB L. Italhor moist, sandy soil along railways, I’nneoss 
Anno County, Mav 13 (No, UD). 

SporoboluH aaiuir (Mlclix.) Kimth. Dry pine woods, Dynnhaveu Bny, Ootolior 4 
(No. 3113). 

SporoboluKxmlicua (D.) It. Br. Coumion at roadsides, NnwlKirn, N. Inlro- 
dneed, 

Agi* 08 ti 8 albrt D. Moisl gromnl at roailsidos, Northwest, .Inly 0 (No. 154(1). 
Introduced. 

A(?rostia alba vulg^aris (With.) Thurb, Common hi Holds and roadsidos. Intro¬ 
duced. 

Agrosiia hiemalis (Walt.) U, H. P. HandyItolds and roadsides, common (Nos. 
1305,14(M)). 

Agrostis intonnodia Horllmer. Hhmlod liauks, Virginia Beach, <)otol>ar3 (No. 
2073); Northwest, November 8 (No. 3383), a largo form, very near A,aP/tiHum 
(Walt.) Tuckonu. 

Ammophila arenaria (L.) Dink. Almndmit on the sand starand, Lamliorts Xkiiut 
to Virginia lloiioh (Nos. 1017, l luo, 1770, IHU). 


^Hetaria venlcmtii Ktmtii, i£dv< Gram. 1: 301, U 37, 
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Holctis lanatus Ij. lutro(liu'!'<l. 

Aira caryophyllea L. (Vaixmon in Hundy JioMs (No. PilO). Inti’odnot'd 

Airnpraecoxli. Drybandy Hoihnpini'WoodH, Virginialitwh,May'2H (No. KHii). 
ItitTodnc('<1. 

Trisptum ponnsylvauioum (li.) Hoauv. SJmdcd luarahy ground at odgo td for¬ 
est, Iroiiuoni, May fNo, 

Dantlxoniu soriooa Nutt. Dry saruly .soil in piuo wo<m1h. fr(«|Ui‘nt (Nos. I PJl), 

Dauilxonia spioata. (Ij. ) Hoauv. Dry noil on roadsidoa and iti n])on w<uaiH, <'om 
mou (No. I‘i0:5). 

Oapriola dactylon (L.) Pora. Alamdnnt on roudHiiloamid in lawna, wiusi a ground, 
etc., (No. ini7). Introduood. 

Spartina patens (Ait,) Muhl. (Simmon along tlio <*oji«l; a tall, a I out form on 
lUo Hand strand (Nos. I (51) t, 1M I.')); a low, slondor form in tlm salt marshi'H. 

Spartina stricta uiaritima (Walb.) Scritni. Abundant in, salt tuarsht's (No. 
31 Pi). 

Oampulosus aromaticna (Walt.) Scribu. Open gras,sy plno barnais, Nowlairn, 
N. (5. 

Qynmopogon ambiguus (MicIi.k.) D. H. P. Dry sandy ttplands, m-ar StilTolk. 

Eleusine indica (L.) (^^aorln. Fltdds and waste ground, common. ru<ro<lnci'd. 

IDactylocteniuni aogyptiacum (L.) Willd. (Jjmillclds, Nowborn, N. O.,October 
10. Introduced. 

Phi’agmites eomniunis Trin. Occasional in brwsltlsh marshes. 

Bieglingia sualerioides {Mi<‘hx.) Heiilmer. Dry lielils and oiam wof)dh near Vir¬ 
ginia Beach. 

Triplasis purpurea (Nutt.) Chapm. Freqmmt among the dunes, (’ape Henry to 
Virginia Beach (Nos. IHK,30113). 

Eragrostis hirsuta (Micdix.) Nash. Bundy roadsides, Norfolk. Angnst r>, tmie; 
Newbern, N.O.,AugnHt I (No. IDOH). 

Eragrostia major Host. Iioa<lHldoM, fU»ld.s, tdc. Iutro<luo<‘d. 

Eragrostis peotinacoa (Michx.) Htoud. Among the itmor dunes uoar Virginia 
Roaoh,Oct<d)er 3 (No.‘ioa7). 

Eragrostis pilosa (b.) Beauv. Handy roadside, Wivllaueton, .Inly 33 (No. INOl). 

Eragrostis refracta (Muhl.) Horibner. Handy rojulside, Kdoutou, N. 0., duly 30 
(No. 1033 )5 low pinca woods, Virginia Beach, t )otobor 3 (No.3()r)0). 

Batonia nitida (Hprong.) Ntish. Open wi««Uunds and borders of w<«)dh, near 
Suffolk, May 11) (No. 1310); Virginia Iksach, May 31) (No. 1130). A form with 
the empty glumes, especially the smiond, seubrons toward the apex, the dower¬ 
ing glume distinctly scabrous. 

Eatonia obtusata (Mlclix.) A. Dray. Open woods and edges of w*»chIh, In fertile 
soil (Nos. nil, 1140,11171). 

Hslioa mutioa Walt. iWoh soil in wotids, Virginia JJetioh, May 31) (No, l.lbl). 

XTaiola latifolia Michx, Bluff on tkdioen t'reok above Huffolk, overbanglug the 
water in shaded places. 

‘O'rdola longifolia Soribu, In fertile soil in a coiwe at roadside near Virginia 
Beach, October 4 (No. 3107). 

Uniola laxa (L.) B. S. P. Preiiuent in low pine woods (No. 1470), 

TTniola panionlata L. Frequent on the outer dunes near Capo Henry (Nos. 
1768,3184), 

Distiohiis splcata (L.) Greene. Braoldah meadow near Virginia Beach, August 4 
(No. 3030). 

Baotylis glomerata L. (lommon along ditches at roadsides, etc. (No. 1301), 
Introduced. 

Poa ann ua L, Boadsldes and waste ground (No. 1388). Introduood, 

Poa autumnalis Muhl. Frequent in moist low woodlands (Nos. 1040, 1141). 
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Poa comprossa L. Molds ana roadsidea, common (No. 1136). Introduced. 

Poa pratensis L. (lominon, oHiiocially at roiwlsidos (No. 1113). Introduced. 

Panicularia brachyphylla Nash. Rich hwmupy wooda, mari-in oi" Lake Drum- 
luond, May 3 ^No. 1 lo l). Ac K.). 

Panicularia obtusa (Mnlil.) Kuntzo. Shatlwl Hwamp ncsir Eli/iiboth Cily, N. 0., 
Auguht'i (No. 3(10;»). 

Panicularia pallida (Torr.) KuntKo. klarshy ftrotind near PortHtuoiith, May Id 
(N(>. Il‘>3); maruiu of Lak«^ [)rnimiiou<l, July Id (No. KiH). 

Festuca olatior L. Ficiinon< alo»«{; ditoln'M (No. 13H7), Introduced. 

Festuca myuros L. Kanily Ihade and roadsides, May (Nos. ld‘2l, 1437). 

Festuca octofloi’a Walt. .Sandy ruddH and roa<lHid(>H, common, M.'iy (Nos. 13(57, 
1373, IdlO, IlOii). 

Fostuca rubra L. Shorn of Lynnhaven Day, July 37 (No, 18r>.>). 

Festuca sciurea Nutt. Sandy licld noar Deep Crt'ok, Norfolk County, May 17 
(No. 1301). 

Bromus secalinus L Alonu railwayn, waato Krtnmd, etc., May (Nos. IdSt, 1:533). 
introdnend. 

Hordoum pusiUuui Nutt. Kiclds and waysidos, almndanl, May (Nos. lO'W, 1330). 
Introduced. 

Blymua virginicus L. AIoiik ditch<*8, <“ommon (No. 1600). 

Arundinaria macrosporma MieUx. Woodod swamps, alnindaui, May (Nos. 86 
C. & K., I.“»00, t(!3d). Known U>cally as “reeds,” 

Arundinaria tecta (Walt.) Mutil. Moist open woods, abund»int, May (Nos. 10;58, 
1845). 

OYPERACEAE.’ 

OyporuB cylindrious (Ell.) Ilritton. Cranmon on the inner sand dunes (Nos. 
I.5t0, 1668, 1741, 3017). 

Cyperus diandrus Torr. Open marsh, (Inpo JToury, ()ctober 5 (No. 3137a). 

Oyporus oryihrorhiTioa Mnhl. Bank of the Dismal Swamp Canal, Wallaceton, 
Norfolk County, November 11 (No. 3343). 

Oyperus esculontus L. Sandy soil ulonu Lynnhaven Bay, .Inly 37 (No. 1854). 

Oyperus fllioulmis Vahl, Handy soil alons Lynnhaven Bay, July 37 (No. 18.53). 

Oyperus flavoscona L. Moist firontid at roadside. Deep Creek, July 33 (No. 1780); 
moist sand noar the sliore, Virginia Boauh, August 3 (No. 3037). 

Oyperus llavieomus MicUx. Moist open ground at roadsidos; noar Lamberts 
Point, July 16 (No. 1601); Newborn, N. August 1, October 10 (Nos. 1069, 
3313). 

Oyperus grayi Torr. Common among thesjind dnni'S, Ocean View lo Virginia 
Ikmch (No. 1778). 

OyperuB haspan L. River marshes, Khzalarth City, N. 0„ August 3 (No. 15)95); 
N(>rUiW(*Ht, Novonils'rH (No. 3:5»()). 

Oyperus microdonUis Torr. Moist ground at roadside. Deep Crook, Norfolk 
County (No. 17815). 

Oyperus nuttallii Eddy, Miust ground noar the lavujh, Virginia Beach, August 
4, October 3 (Nos. 3U66,3137). 

CyporuB ovularia (Miohx.) T<>rr. Dry soil among undergrowth, Ocean View, 
July 8 (No, 1480). 

Oyperus pseudovegetxus Steud. Marshy ground and ditches at roadsides, fre¬ 
quent (Nos. 1479, 18811,3161). 

Ojrperus retroflractus (L.) Torr, In sandy soil at roadside, Suffolk, July 11 (No, 
1583). 

Oyperus rotundus L. lu a gftifdeu, Suffolk, July 11 (No. 1567). Introduced. 


‘ Deturmtaed by Dr. N. L. Britton. 
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CyporusstriffOsiiB Ij. Kroiiiit'Tit innioint low gvonml (Nos.‘iOllO,‘,*1511, 

Kyllitiffa pumila Michx. In ii mniHt oornfiohl, Wallm’oiou, Norfolk Oonniy, 
NovoJiilior .‘! (No. 

Duliclunm «mndinn('(»inn (L.I Ih’itioii. Atom; lUti’ho.'i in llio Disnuil iSwainp; 
common; July 1*2 (No. 

ElcochariH ♦mH’chnanui Htcwl. Murshy wronnd in wihxIh, Kmnp.svillc, Princms 
Aniu) (’outily, Oclohor I (No.‘21H‘2). 

Elooclmrifl tuulaia (L.) Hooni, tSr Sclnill. In a pond in Iho hisniul Swamp, July 
IJ (No. l(i:5*i); in a marHhy nioadow near Virj>;niiia Hoacli, .\uuust 1 (No. ‘2()‘j;) 

Elooclmm ocln'oata (N<«'.s) Stand. In unmi'HhyHpot among the dntU'H, ('apo 
Henry, Jtily'Jfi (No. tNyt). 

Elooc'hnris ovaia (Hoth) R. Hr. In opnii roailxidc nmi-Hhcw, Northwent,'Norfolk 
Ootinty, .fuly 0 (Noh. lolil, l.u-i). 

Eleocharis glaiicoscens (Willd.) SclmltcH. ItiarHhy lianKa of tlio Northwest 
River, May II (No. lOMI); manshy meadow near Virginia lleach, Angnf(t-1, 
(No. 2021)), th(' latter nnniher doubtfully relent'd hen*. 

Eleocharis prolifern Torr.(?} fn a imh» 1 hi “The J)<‘s<*rt,‘' (’niie Ih'iiry, July '27 
(No. IH)12). Tho HiK'cimon in without frniiing Hp.lceH. 

Eloocharis tonuia (Willd.) Schultes. Murahy placoH, Kenipavillo, PrinccHH Anne 
County,May!) (No. 1011). 

Eleocharis ortilis (lank) Se-huUeH, Sedgy luatHhos at roadsidea, Kdmitou, N. C., 
July 29 (Noh. 1M70, IHTll). 

Eloocharis tuberculosa (Mieh.’t.) Romu. & Sehult. .\long the IMhuiuI Swamp 
Canal, Wallacoton, Norfolk County, Novembm* -1 (No. 2!11H). 

Dichromena oolorata (L.) A. S. Ifitehcw.k. In a granny open hog, Newliern, 
N.O...Tuly!}l (No. 1050). 

Stenophyllus capillaris (L.) Ilritton. Sandy margin of a i»oiiil, Ocism Vic'w, 
JnlyH (No.l-ifirt). 

Fimbristylia autumnalia (L.) Room. & Kohnlt, I^eiinont in nioint «indy noil 
(Non. IH22,2:W1). 

Fimbristylis laxa Vahl. In muddy placoH at arrMulnide, Virginia 1 »<«ich, (Ictobor 
i (No. 2152). 

Fimbristylis spadlcoa (L.) Vahl. Common along tho couHt in the marnhas and 
In inoint placnB among tho iluncs (N«w. lOOo, 1772). 

Scirpus amerieanus Pith. Umiully with Iho iirocoding, common: alno in the 
nearly freah-water river marnhen at Suffolk (Non. 121N, J.5()d, IHIU). 

Soirpua oyporiniui oriophorum (MieU.\.) Hritlon. Abundant in Ihe opeubuidn 
in and bordorlng tipon tho Dinmal Swatnp, alno in frenlewater river nuirnhen 
(Non. 1029, 2()HI). 

Soirpus divarioatus Kll. In a nballow pond in the Dinmal Swmuji, ifuly 111 (No. 
1023). 

Soirpus lacustris L. Rlvor luarsheH, at and aliove ilio upper limit of lirac.kinh 
water (No. IJtrjH), 

Briophorum virgitxiounx L. On hnmmookH,among Sphagnumund llVanherr/'f/uf 
viryi}iU‘Ui in tho Dismal Swamp, July 15 (No. KIHl). 

Fuirena squaxrosa Mic'hx. In moint sand on the beach, Virgitiia Roach, Angnnt 
4, October 2 (Non. 2029,2007); in a granny bog, Newb«rn,N, C., Angnnt 1 (No. 
1003). 

Eipocarpha moculata (Miohx.) Torr. In moist shaded ground: Edonton, N. 0,, 
July 20 (No. 1919); Virginia Beach, August 3. 

Uynchospora axillaris (Lam.) Britton. Along the Dismal Swamp Canal, Wal- 
lacetou, November 8 (No. 2842), near var, 

Byaohospora axillaris miorooephala Britton. In a low grassy m(jadow, New- 
hem, N. 0.» October 10 (No. 2280). 
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Rynchospora corniculata (Lam.) A. Gray. Fn a shallow pool in the Dismal 
Swamp, Jnly 14 (No. IfillB); in aditeh, Edonton, N. C., July 39 (No. 1893). 

Rynchospora cymosn Kll. In ojiou nnurshy meadows: Noiiihwost, July 9 (No. 
I.W)); Capo Henry, July 30 (No. 1820); Newl)eni. N. (J.. August 1 (No. 1974). 

Rynchospora fascicularis (Mich.x.) Valil. lu a small open inaiuh, Newhem, 
N. Oolohor 10 (No. 33:15). 

Rynchospora glomorata (L.) Vahl. Oouiinon in open bogs (Noa. 1491, 1781, 
1783). 

Rynchospora glomorata paniculata (A. dray) (!hapm. A long a roadside ditch, 
Virginia iJeuoli, October 10 (N<». 3i:i9). 

Rynchospora inexpansa (Alichx.) Vahl. lu open sedgy hogs: Bcrlcloy, July 19 
(No. 1743); Edonton, N. 0., Jtrly 29 (No. 1880). 

Rynchospora schoonoides (Ell.) Britton. Marshes on Pasquotank River, Eliza- 
lioth City, N. ()., August 3 (No. 1993). 

Oladium efihsuin Torr. Friwh-water river marshes: Northwest, July 9 (No. 
1557); Eli!5al>oth Oity, N. O., August 2 (No. 2000). 

Scleria pauciflora Mnhl. In an opon grjwsy pine grove, Edentou, N. (5., July 39 
(No. 1887); dry open ground, Elizalwth City, N.O., August :J (No.2(H)l). 

Scleria triglomorata Mich\. Dry windy soil on Lynnhaven Hay, Jnly 37 (Na 
1848). 

Oarex alholutescons Hohwein. Common in moist sandy soil, May-July (Nos. 
1148,1399,1459,1793). 

Carex alata Torr. In marshy groimd, Ocean View, May 30 (No. 1435). 

Carex bullata Hohk, Margin Lake Dnmimond, Dismal Hwamp, July 14 (No, 
1009). 

Oarex oanoscons L, Marshy hanks of the Northwest River, May 11 (Nos. 1077, 
1082). 

Carex comosa Boott. Marshy Iwinks of tho Northwest River, July 9 (No. 1541). 

Carex costellata Britton. In oinm woods. Ocean View, July 8 (No. 1471). 

Carex glaucodea Tnckorm. Moist ground near Kempsvillo, IMucess Anne 
County, May 0 (No. 1053). 

Carex gynandra H<*.hwein, In a shaded swamp, Deop Creek, Norfolk County, May 
17 (No. 1207). 

Carox laxiflora Lam, Froquent in low woodlands, May (Nos. 1000,1191,1434). 

Oarox lupulina Mnhl.lV) Along Jericho Ditch, Dismal Hwnmp, May 1 (No. 08 
C. (fcK.), Immature. 

Oarex lurida Wahl, C<imm<m In inamhes, May .Inly (Nos. 1080,1103, i;M0,1505). 

Oarox podicoUata (Dewey) Hritton. Upland sandy wotals uem‘ Huilolk, April 
30 (No.OOO.&K.). 

Oartix pennsylvanica Lain. Htindy pIno woods near Virginia Beach, April 30 
(N 0 . 4 OC.& If.). 

Carex rosea BcUk. Low wtKxllandH, Keiniwville, Princess Anne County, May 9 
(No. 1040). 

Oai'ox sooparia Hohk. Along a railway near BufTolk, May 19 (No. 1373). 

Oarox storilis Willd. Marshy hanks of the Northwest Uivor, May 11 (Nos. 1080. 
1099). 

Oarex stipata Muhl.^ In a swamp at Northwest, May 11 (No. 1107). 

Oarex stricta Lam. ^ Marshy bonks of the Northwest River, May 11 (No. 1083). 
Forming strong tussocks. 

Oarex tenuis Rudge. Deej), moist woods near Pungo, Princess Anne County, 
May 14 (No. 1109). 

Oarex triceps Mlcbx. In sandy soil, flelds, and dry wootllan<lB, common, May 
(Nos. 1185,1100,130(1,1807,1483). 

33602—Mo. (J—01- U 
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Oarox vornu'osa Muhl. Sandy Itanlw of tha Dianml Swamp ('anal, Wallacnton, 
Novt'inlxT I; in aswalo, “Tln> Dowrt,” c^ipn Henry, duly 'ii (No, l.Mll); 
in inarHlu's and alon;^ ditehe^, espwhilly in pmn wcxhIs, Newbein (No. IIJJO) 
ami I'lliziibeth I’lly (No.vi<'0‘’), N.C. 

Carox viveseous Mnhl. Swamjjy w<«*ds, Norlhwt'sl. Norbdk (’ounly. May U 
(No. I KKt). 

Oarox vuli)inoiriea Miolu. In a dileh ailniif? (Iio railway, SnlTulk, May 111 (No. 
11155). 

AKACEAE. 

Acoma calainuB L. .\lmmlant m IreHh-wator mm-Klnw al(«n; tho Nortlvw«'Ht, 
ttivor. May 11 (No. li)H.“i;. 

Arisaema triphyllum (li.) Torn In low woods, Oeoan View. May (5 (No. 101)7). 
Peltandra virpfiniea (L) Kniifcli. In niunshes; near Virginia H(*ach, May‘».S (No. 
lllHl); Nli/abcth (lity, N. (’.. August 'i (No. MOOD). 

LEMNACEAE. 

Spirodela polyrkiza (L.) Sidileld. t’ov«*ring Hurlaee of ji bayou. Ndeulon, N, 
.Inly ‘ID (No. IHOl). 

XYBIDAOEAE. 

Xyris ambigua Heyrich, In an oiien. Hodgv bog. NowImhii, N. (Angiial 1 (No. 
11)7(1). 

Xyria caroliniana Walt. Knsiuont in bogs and along dilehoh, .Inly (Noh. 1()H5, 
IHUO, 11)130). 

Xyris torta .1. JC. Stnilh. In open, stslgy bogs noar Nowbern. N. U.. August 1 
(No.llKSl). 

Xyris sp. Apparently iulnnm'diate Ixitwei'n A'. iutmh'nkni(i and A'. i>l(f{i/l('{n'n 
Chapm, In marshy ground in thojiino woods, Virginia Hoaeh, October ‘J (No. 
30«rt). 

EBIOOAUEAOEAE. 

Briocaulon decangrularo L. Mui’shy lianks of the Northwest ItiM'r, duly t) (No. 
155H). 

Lachnocaulon anoepa (Walt.) Morong. In an open, sodgy Istg, Ntnviwn, N. O., 
August 1 (No. ID'tOj, 

BEOMELXAOEAE. 

Tillandsia uanooidos L. Not abundant in Virginia; coiumoii in North { larolina. 
On old oyijresB trocs, margin of l^alcn Drummond, Dismal Swaini>, May 3 (No. 
75, 0, K.); on the braunhos of Kagns, iiihint\ l*mm tanhi, i\ (vfik 

• nala, ole,, about ponds and jdong Long (’reok, in “Th« Dosorl," tJapo Honry, 
July 37 (No. IdUH). 

OOMMELINAOBAB. 

Oommelina eraota L. Sandy shores of Lynnhavou Bay, July 37 (No. 1H4(1). 

POETTEBEBIAOEAB. 

Pontederia cordata L. Very common in fresh-wntor river marshes (No. 1551). 

JUNOACBAE.’ 

Junoufl aouminatus Miehx. Common in marshes and shallow water, especially 
in sandy soil (Nos. lOTti, 1451,1478,1(110,1053). 

(Determined by Mr. Frederick V. Ooville, 
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Juncus acumiuatus debilis A. (ir&y. On mjwlo p;roun(l. sandy tanks of Ihe 
Dismal Swsuui) (lanal, Jnly 23 (No. 1794). 

Juncus canadensis J. Guy. Very common in marshes (Nos. 1634,1779, IbDO, 3248, 
3341, 2388). 

Juncus diohotomus Ell. (’onimon in low marshy places amonj? the sand dunes, 
Ocean View to OajKJ lleury (Noh. 1391,1460,1704, 1774). 

Juncus eflPusus D. Ahnndaul lu mjirah<>H, especially on the edges of iw/lnstrine 
forest (No. 116.'>), 

Juncus marginatus Itoatk. l<’ro(inont in marshy places (Nos. 1703,1838, 3370). 

Juncus marginatus aristulatus (Michx.) Goville. In open marshes along the 
Northwest River, duly 9 (No. 1040), near Virginia Dejich, August4 (No. 3031). 

Juncus repens Michx. Eretimmt in moist sand or in shallow wati^r, aspecially in 
the Dismal Swamp (Nos. 72 C. «& K., 1403, 1016, 3349). 

Juncus roemerianus Bchooh'. Tlio most abundant plant in brackish marshes 
(Nos. 1300,1090). 

Juncus scirpoides Lain. Abundant in moist sandy i)lai'e8, especially among the 
saiul dunes (Nos. 1537,1771). 

Juncus setaceus Rostk. Edge of poi»d, Ocean View, duly 8 (No. 1400), 

Juncus tenuis Wilhl. Gomiuon in dry sandy soil (Nos. 1373, 1430, 1444, 1145, 
1795). 

Juncoides campostre (L.) Knnt/.<*. Dry upland pine wo(m 18 nejir Suffolk, May 17 
(No, I33H), 

Juncoides pilosum (D.) K!nnt/.o. Rich shaded soil along n brook near Suffolk, 
May 17. With Kahnht lattfolUt L. 

LILIACEAE. 

XJrularia sossilifolia nitida (Britton) Morong. In rather low opon woods near 
Suffolk, April 30 (No. 02 C. & K.). With Ammnn vii'ghthuni, L. 

Hemerocallis fulva L. Roadside near Uonterville, Princess Anne County, escaj^d 
from gardens. 

Allium vinoalo L. A common wctnl in fields and roadsides (No. 1480). lutro- 
diKMid. 

Nothosoorduin bivalve (Iw.) Britton. Moist low ground, frocinent near Virginia 
Boacli, April 39 (No. 13 0. v'Cr K.); Munden's Point, Princess Anne Connty, 
May 10 (No, 1191). 

Lilitim superbum L. S^wampy batiks of (kdioou’s Creek, above Hnffolk, .July 18 
(No. 17U). 

Yucca lllamontosa B. In dry, oinm pine woo<ls near the l»<«u?h; Virginia Beach 
(No, 1380); Lymiliavim Bay. 

Asparagus oMoinalis B. A weed in liehls near Horkloy, May 31 (No. 1303). 
Introduced. 

Vagttora raoemosa (L ) Morong. ilioh, low woods near Virginia Beach, May 39 
(No. 1418.) 

Polygonatumbiflonim (Walt.) Ell. Low wfwxlsnear Berkley, May31 (No. 1310). 

SMXLAOEAE. 

Smilax bona-noac It, Very common, especially in dry, sandy pine woods and 
among the dunes (Nos. 5 C. & K., 1351,1385,3310), 

Sxnilauc glauoa Walt. Common, nsuaUy in dry soil (Nos. ISSl, 1304,1797). 

Smllasc lawrifolia L, Abundant in tko more opon parts of the wooded swamps 
(Nos,80 0. & K., 1,525,1603), 

Smiiax rotundifoliu L. Vtary common in woods and thiokois, iireferring rather 
moist soil (Nos. 9 0. & K„ 1010,1018,1843,1636,1737). 
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Smilax waltori I’lirsli, Fn*(Hioiit in Iho Inr^i'r vvoodivl swiimph (Nos.S'.) anti U? 

AMARYLIilDACE A.E. 

Attunosi’o alanmaco (L.) (Ircoiin. Froiinnnt m moist, low irrouml, t‘.HiH'null,\ in 
opon wo(h1h (Non. l(K)l, 1 l(IS). 

Hypoxia luvanta (L.) tJovilla, Kmiuont m opon waMKllamla (Nos lo;{r). 

DtOSCOBEACEAE. 

Dioacoroa. villosa Fj. (woodn noar t’onlorvillo, Princtssa Anno ('ounly. 

IRIBAOEAE. 

Iris caroliniana H. Wats. Fri'untmt ou Uio marKliy liituks of htv<'aiUH: alon#? 
Northwest River, May 11 (Noh. l()7U, IfMO); alon)< North Lamlini' River. May 
as (No. isra)). 

Iris voma L. Sandy aoil, iu tho opon: imur SntTolk. April SO (N(». (51 V. A K.): 
near PortauKHith, May Ul. 

Sisyrinchium ntlanticum llioknoll. In wandy soil; mwir I’ortsinonth. May i;{ 
(No. 11(51); Mtindon Point.IMnowH Anno (’muity. May 1(1 (No.llHl). 

Sieyrinchitim fframinoidos liioknoll. In oi)«n, moist k*’"”*)'!; Ncn'thwost, Nor¬ 
folk County, May 11 (No. las'/); noar aulfolk. May 1!) (No. IS:H)). 

OROHIBAOEAF. 

Oypripodium acanlo Ait, Rich, shadwl soil in “Tho lUwort," Capo Ilonry, duly 
S7 (No. IW). 

Habenaria blepharijploUis (Willd.) Torr. In oi«*n boKs, NowlK'ni, N. (J., 
August 1 (Nos. 1088,1071)). 

Habenaria olavellata (Mlchx.} Bprong. On an old stump iu tho 1 lisuial Swamp, 
,luly l» (No. KVW). 

Habenaria oriatata (Michx.) R. Br. Frociuont in moist, usually shaded soil; lanir 
Suffolk, tiuly 11 (No. 157.1), July IH (No. 1708); near Bdonhm. N. July 31) 
(No,181)0); near N(JWhern,N.0., Augxtst 1 (Nos. 1041, 11)01). 

Pogonia opb.iog’losaoides (L.) Kor. Along.Ierh'ho Ditch, Dismal SAvainp, ,)nly 
10 (No. 1004), on Uuuimooks aiuoug Siihaxiuim. 

Gyrostaohys comua (h,) Kunfcsjo. In marshy ground, Northwest, Norfolk 
County,Nov«ml>«f 8 (No. 0)1HH). 

Qyrostachya g^'aollia (DiKoh) Kuntzo. Roadsido, Suffolk,.1 uly 11 (No. 1570). 

G-yrostaohyB odorata (Nutt.) Kxiutzo. In marshy kvouiuI along tho Northwest 
River, July 0 (No. 1507). 

Qyrottaohys praeoox (Walt.) Knntze. Marshy ground, Northwest, ,1 iily It (No. 
1555). 

Tipularia uniflora (Muhl.) D, S, P. In rich, moist woods; margin Dalo) Dnwa* 
mond, Dismal Swami) (No. 107 0. & K.); “ Tho Desort," Caiw lloury, July 37 
(No, 1840), 

Limodonrm tuberosum L. In an open marsh, Northwest, July 1) (No. l.')13)- - 
small; in hummocks among Sphagmim and WmMiwanim viryinird, Dismal 
Swamp, July 10 (No. l590)—very large, attaining a height of ,0 meter (il feet). 

DICOTYLBBONKB. 

SATmURAOBAE. 

Saururus camuus L, Common at the edges of svmmpy woods, ositeolally In tJio 
Dierntd Swamp (Nos. 1508, 1658). 
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JUGLANDACEAE.' 

Juglans nigra Tj. Ei’ 0 (]nc’nt at rt>a<lBidos; in ilocidTioufl woods at the marp^ of 
a Humlllake nojir SnfEolk (No. 1 i:U). 

Hic'oria alba (1j. ) IJrittou. A ratbar ('oimiion forost tre« on tbe heavier but not 
HW!Uiii)y Hoils (Noh. I'JU, 1 I'll, 152(5, I'JUfi). 

Hicorin glabra (Mill.) Drittou. Eroquent in wooda, e-spooially near ntreams 
(Nuh. I.)!!I, n'(5, isrii). 

Hiooria miorooarpa (Nntt.) Hriitoii. hi decidnoua woods near Huffolk (No. 
1215.) 

Hicoria villosa (Hiirg.) Ashe. Summit of a bluff on (’ohoon Creek, near Suffolk 
(No. ir2H). 

MTRICACEAE. 

Myrica carolinensis Mill. Abundant in i>ine woods and among tbe dunes (Nos. 
57 V. i'ls K., (Oifi, I 102, 1755, IHriJl). 

Myrira corifera L. Iji'sh (’ommon than the prec'eding, chiofty about iionds; noivr 
VirgiuiH Ik'aoli, Aiiril 25) (No. !{h (J. ic K.). Both species are locally known 
as “myrtle.” 

SALICACEAE.< 

Populus alba L. NaturaliziMl in wixidlauds near dwellings, etc.; Ocean View 
(No. t0I2). 

Populus beterophylla L, ffrequeut at tlio edge of swampy woods along streams 
(Nos. lOIlH, Bill). 

Salix fluviatilis N utt. In marshy spots among tbe dimes, and also occasionally 
upon them, Capo Iloiiry (No. 1588). 

Salix humilis Marsb. Neivr Berkley, May 21 (No, 1513). 

Salix nigra Marsh. Almudant, in swampy woods along streams. 

BETXJEAOEAE. 

OarpinuB caroliniana Walt. Pretiuont in swampy woods, esjiecially along 
stromus. 

Oetrya virginitma (Mill.) Willd. Bank of Long Crc(*k, Lynubaven Bay (No. 
18,511). 

Aliiua xoigosa (Du Boil Ko<*b. Abundant, usually with Sali.v a/pm. 

FAGAOEAE.’ 

Pagus nmorieana Hw<*ot. An abundant forest tree on moist, heavy soils. 

Oaatanoa iimaila (L.) Mill. Frequent in dry woodlands, most abundant near 
()ape 1 lonry and near Suffolk. (No. 51 C, & K.). 

Qiuercus alba L. An abundant forest trijo, oapecially on rath<‘r moist, clayey 
soils (Nos. 1055,10((8,1075, 1152,1171,1.521), 155)1,1722,2217). 

Guoroujs digitata (Marsh.) Hud worth. Abundant, especially in dry, sandy soil; 
froiiuont near Iho strand (Nos. 1«0(), 1154,till, 1180,1210,1220,1535,1670,172J1, 
1841). VurloH greatly in the form of Its bsavos. 

CluercuB hoterophylla Michx, f. In dry pine woods: Northwest (No, 1116); 
Oooiva Vinw (No. 1457). 

Giuorous imbricaria Michx. In swampy woods: Northwest (No. 1094)5 Dismal 
Hwamp (No. 1(147). 

*Detormiiw'd by Mr, (jI, B, Htidworth. “Determined by Dx*. John K. Bmall. 
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BOTANICAL HUUVIO^ OF I)l^^MAIi SWAMP RWHON. 


Quprcus liuirifolia MicIia. hi dry Riuidy soil At top of n Lluif on ('olioon( Toi'k 
noiir Suffolk (Noh. I7‘.‘0, ll*-?!). iimonnoHt Hand dnnoH noiU*(’uiM' lloury(NoH, 

diiurcus marylanclica Muoiudi. In »aiidy noil noar Viruinin Hoach, April 'JD (No. 

olU'. &: K.). 

duomia michaumi Null. A <'ommon foiost iroo In iuoihI, lunvvy soil (Noh. 
lOot, lOKB, lom). 

Quon'ua minor (Mai'sh.) Siiri;. (’ommoii in rafhor dry, Handy soil, ositnoially 
noar Hlrt'anis (Nas. lOdN. li;i:{, I3(il. 11 IB. IIBI, IHl!.*, IBO‘2). 

QiUoroua nif?ra h, Vory almndani in various hoHh, UHually as low midor^rowHi 
in woll-draiuod, Hjuuly pluotiH hut Itocoiuinpf a latf'o Iron in clay(‘y, nioisi hoiIk 
(Noa. :il U. & KL., lOd.'), 1()«7,105)3, IP27, ll.'ifi. IlHr). 

ftuerous phollos h. Abundant, oapiioially in low, inoiHf pci’onnd. oflon iilauteil 
as a sluido treo (Nos. lOflO, 11H7, KWrj). Locally known as “ water oak.” 

Cliv^rcus rubra L. At water's o<lf?o on (’olioon ('reek, near Stiirolk (No. 1711). 

Cluercus velutina Lam. Usually in <lry. Handy soil, freqnont on the inner sand 
duncH (Nos. Um, I0i)3,1130.1131.1101,1130. 1 BIH, 131310,1 l.M, 1N(13.3010). 

Ctuorc'us viriJ^niana Mill, On and auioiut the inner dunes, Ocisin View to Cape 
llonry (Nos. 1315,1334, M.'iB, 17.51), theliiHt yonnic plants withnmcli thickened 
roolH. 

ftuercus alba x minor. In low wooiIh noar ('upo Henry (No. 1M.5S). 

TJLMACEAE. 

TTlmus alata Michx. Jlondside near SnfFidk (No. BO (’. tV K.). 

Ulmus americana L. Fnviuont in low woods, espoeially aloiiK Htmims. 

Oeltis occidentalis Tj. Low, inoist f?round, Mmidon Point (No. 115)3). hocally 
known as ” skin and bonos,” from the uoturo of ifM fruit. 

Celtis pumila Pursh, In dry, sandy woods. Ocoau View (No. IBll); iwvir Hiiffolk 
(No. 13r)3). 

MOBAOEAE. 

Moms rubra Jj. Frequent in ini,\;od wooils, usually as und<*rKrowth (Noh. 1115), 
145)5). 

Broussonotia papyrifora (L.) Vent. Naiimili/.ed on roailsidoH, Kdenhm, N. ('. 
Fnsinontly plaiit<»d uh a hIuuIh tree. 

XTBTIOAOEAE. 

XTrtioastrum divajcioatum (Xj.) Kunteo. liicli low wimhIh, Miraden Point. 

Boehmeria cylindrioa (L.) WilW, I'^requcui along stremuH; ahundiirit in tho 
higher parts of the Dismal Bwamp (No. 1700). 

LOBANTHAOEAE. 

Bhoradendron flavesoens (X^nrsh) Nntt, Abundant in tlie wooded swamps, 
mion Ac(‘f i'tUiTum L. and Ayssa hijlofu Walt. (No. 3!jr»0). 

SANTALAOEAE. 

Oomandra umbellata (L.) Nutt. Dry woodland near Buffolk, April ItO (No. 50 
0. &K,). 

ABISTOIiOOHlAOBAB. 

Asarum virginioum L. In rather low, open woods near Suffolk, April IJO (No. 
86 0. & K,); low pine woods near Newborn, N. C., October 10, 

Aristoloohia serpentarla L, In dry upland woods noar Bnllolk (No. ia4a); in 
open pine woods, Northwest (No. 1075); aform approaching A. tuMhli Kearney, 
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POLYGONACEAE. 

Rumos; acotosella L. An .vLnndmii wtv'd in lield*! and rnadflides, iutrodnced 
(No. lyyo). 

B-umex oonglomomttifi Miut. Abundantly natxxralized, in ditches (Nos. 1308, 
1130, IWKL 

Bumex ovispua Ij. A conunon wwd at roadsidi'M and in neglected fields, intro- 
dnoed (No. 1380). 

Bmnex obtusifolius Ij. A <*omiuou intrttducod weed (No. 110(1). 

Buniex vorticillatus L. In jimrehy ground alont> a streamlet, Ocean View, May 
(Nofl, 1310, lldl). 

Eagopymm fagopyrum ( L.) Karst. In an old Held near Norfolk, in which it 
was p(U'haiw formerly cullivatod (No. 1378). 

Polygonum arifolium Jj. Very abundant in rich woods on the eastern margin 
of Lak(> Urununond, Disiual Swamp. 

Polygonum avujulare L. Roadsides, etc., introduced (No. KISH). 

Polygonum convolvulus L. In fields and at waysides, introduced (Nos, 1381, 
1717). 

Polygonum hydropiporoidcs Michx, Common in fresh-watsr river marshes 
and ini»(M)ls in the Dismal Swamp (Nos. 1519, l(i;jl,173i),2083,2141), 

Polygonum pennsylvanicum L. Abundant in old fields and on roadsidos (No. 
3100). 

Polygonum persicaria L. A common naturalized wood (No. 1710). 

Polygonum puni'tatuin Kll. In rich, swampy woods, eastern margin of Lake 
Drummond (No.3:1(53). 

Polygonum punctatum robustins ainnll. In marshy ground a1. roadside near 
Newborn, N. Oct. 10 (No. 2310). 

Polygonum sagittatum L. PrtKiucnt in marshos. 

Polygonum sotacoum Baldw. In a low, grassy meadow near Newbern, N. 0. 
Oct. 10 (No. 3310), 

Polygonum virgininnum L. In moist, low woodlands, freciuent in Princess 
AunoCounly (No.318;)). 

OHENOPOBIAGEAE. 


Ohonopoditim album Ij. A coimnou naturalized wewl in waste and cultivated 
laud (No. 138.5), 

Ohenopodium ambrosioidos L. Kields and roadsidoM, common, introduced 
(No.3;»70). 

Ohonopodium antholminticum L. A naturalized wu<»d, fnwiuent m waste 
ground; occaNional on the sand strand. 

Atriplox haatata L. At the bonier of salt marslios (No. 1033); in wasRj ground 
notir Jlorkhw (No. 139.5). 

Salaola kali Ij. Abundant on the beach and j)nt(T tlnnos, <)ceaa View to Virginia 
IJeoch (Nos. lHl(5,3ia:n. 

PKYTOLAOOAOBAE. 


Phytolacca decandra L. 
(No. 1803). 


Frtxiuont, <^iK)cially in clearings in dry woodlands 
AIZOAOEAE. 


Hollngo vortioilXata L« 
1939,3135). 


Frequent in sandy fields and on the sand strand (Nos. 

ALSZNAOEAE. 


Agroetemma gJthago L, Along railways, Buffolk, introduced, May 19 (No, 
1330), 

SUene antirrhlna L. Along railways near SuiTolk, May 19 (No. 120H), 
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Saponariii offii'inalifa Jj. Alon;,' railway triu'kh. liorkloy, .luly IM. 

Alsint' media I<. A coinnum w<‘(m1 in liolda and wnste ground, inirtulin'od (Noh. 
10 tl.A- R.. I‘2U:{). 

Cei'astimu viscoaum R. (Inway iiIju'oh near Vn*gini« Ikmoh, ininKluocid, April 
‘iO (No. 11 A R.). 

Ceruatiuiu vulgatiun R. Sandy Helds, introduoi'd, May (No. lUo). 

Saginn dacuiubons (Rl).)Torr. iV (Ir. UtnwlsidoH (Nt>. 11:17); I'oimnon in oroidces 
in tlio Hidowalks of Norfolk, in th(» Hhiido (No. III).''*). 

Sagina deenmbons smithii (A.(fray) H. WatH. In a wandy fltdd, PortMUonth, 
May 117 (No. i:i7(l). 

Auatnodomu peploides (1 j. ) Itnpv. Iksudi at (kipt‘ 1 lonry,scarce (No. ‘IDlli). An 
nnuHnally Blender and Hinall-leaved form. 

NYMPHAEAOBAB. 

Nymphaea advuna Soland. Fre(iuent in pools and freHh-wat»'r inarHlioH (New, 
111)1, 1011). 

Oastalia odorata (Dryand.) Woodv. A Woo<l. ('omuiou in ponds ami in dih'hes 
near the margin of the Dlhinal Swamp (No. lOHl). 

NTelumho luten (Willd.) P(‘rH. Alrandant in a ahallow Irewh-wati'r bayou of 
Alboinarlo Bound, Edonton, N. C., .Inly 39 (No. ll)‘j:)). 

RANTJNCT7LA0EAE. 

Clematis crispa L. Common in the more open pariH of the woixhsl awampK ami 
iutho partially timlwnKl bolt of tho river marshen. May to .Inly (Noh. lUlH, 

inoo, 10 111, 2005). 

Banunculus bulboaus L. An abundtuii, introduced wood in lid da and on road* 
sides, May (No. 17 K.). 

Banunculus parviflorus L. (Iruasy placPH near Virginia Ilemdi, ini.rodin'e<I, 
April 31) (No. 15 0. & K.). 

Banunculus recurratus Poir. Rich, moist wooda, Mutid<'u Point, May 111 (No. 
1193). 

Banunculus aoeloraius L. In a ditch at Hoop ('I'cek, May 17. 

Thaliotrum purpuraacons R. Woods wear Virginia Heiu-h, May 29 (No. 1112). 

BBBBEBIBAOEAB. 

Podophyllum peltatum Ta, MolBt.rieli woods, Virginia Peach. 

MAONOLIAOEAB. 

Magnolia vlrginiana L, An ahrmdani small tree of the woodiwl wwainpn. May 
(Nob. 79 0. <te K., 11105). This and Peraea am known in tho region «h “hay.'* 

lirlodendron tulipifera L, A common but raroly abundant forest tree ou moist, 
heavy soils (No, 1H04). 

ANONAOEAB. 

Asimina triloba (L.) Dunal. Near Lake Drummond, Dismal Swamp, not fre- 
fiueut (No, 1649). Known locally by the odd namo of “ iwssuni-pocket apples.” 

LATTBAOEAE 

Persea pubeacens (Pursh) Sarg. Common in woods, espeoially swtunpy woods 
(Nos. 104 0,& K., 1124,1180,1808, 2850). Popularly oonfused with Magnolia 
virginiarutt under the name of “bay,” 
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Sassafras sassafras (L ) Karst. (Joiuinon in Virginia in dry soil, roadsides, 
fields, and (slgosof woods; Newberu, N. C. (No.3lH8). 

Benzoin bonzom (b.) < 'ordtor. Hanks of a small lake noiir Suffolk. 

PAPAVEBACEAE. 

Sanfyuinaria eanadonsis b, Uudi, shiuhsi ground near Suffolk fNo. 

BBASSIOACBAE. 

Lopidium virginionm b. A common w<‘e<l in Helds and roadsides (Nos. I'JrO, 

lion. 

Ooronopns didymus (L.) J. 1*1. Smith. Almndantly natiiTalized in waste and 
(mliivaled land. 

Sisymbrium officinale (fi.) Scop. X common roadsido’wood, introduced (No. 
13HH). 

Cakile edontula (Bigel.) Hook. Abundant on tho beach and outer sand dunes, 
Ocean Vi<>w to Virginia Ik'ach (Nos. IMS."*, 14IH) 

Brassica campesiris L. In old liolds, introdiw'ed (No. 1303b 
Bapbanus raphanistruin Ij. In an old field near Norfolk, introduced, May 30 
(No. 1370). 

Oardamine aronicola Britton. I n moist sand, near Kempsville, May'.) (No. 1040); 
near Pnngo, May II (No. 1101). 

SABBAOENIACEAE. 

Sarraconia flava b. In a bog in tho pine woods near Nowbern, N. 0. (No. 

BBOSEBACEAE. 

Brosera intermedia ITayno. In a Huiall marsh among the sand dunes. Cape 
Henry, July 30 (N0.1K31). 

SAXIFBAGIAOEAE. 

Becumaria barbara b. (Jommon in tho Black (fmn vSwamp, near Lako Drum¬ 
mond, Dismal Swamp (No. (IS) iSc K.); Kilonton, N. (’. 

Itoa virginica b. Ahnnilanl in tho wooded swamps and along si reams, May Sd 
(Nos. 01 a & K., 1:137, IfiHO). 

HAkCAHEBIPAOEAE. 

Hamamulis vlrgininna B. Frtwinent in low woods (No. 3iS O. & K.). 
Liquidatubar etyraeiffua l^. A very abundnut forest tree, especially on moist, 
heavy soils (Nos. 1H(M), 3:111). 

PLATANAOBAE. 

Platanus occidontalis L. Fnxinont along stroams; oft(‘n planted as a shade tree. 

BOSAOEAE. 

Spiraea iomontosft fj, In a low, marshy Hold, Edonton, N, C., .Tuly 3H (No. 
1B79); open, fresh-water marahos of the Pasquotank Uiver, Elizabeth City, 
N. C. (No. 3007), 

Ptubua ’ argutus Link (/£, /nut(/oHf(n Bigel), Along a ditch at roadside u(‘ar 
Pungo, May M (No. 1 llll) apju’oachoflvar.jfHori’dMs,' on Uummocsks in tlio deep 
black-gum forest, Dismal Hwamp (No. 1015) -a variety. 

' Itulms dotormined by Prof. L. H. Badloy, 
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Itxtbtis otincil’oliiis I’lir^h. ('ominon in rlr\ wuuly soil, fields anil roiwlsiiles, May 
(Nos. I Km. rWIC) 115‘X), IAM(5). 

Rubus liispidiia 1 j, In moist, low t'round, iiHually m woods (Nos. KMU, KIOK. 1 WO, 
KmOI. 

RiUmstrivial!8 Mi«-hx. In simdy fioMsandrondsulos,Nowborn N.C. (No lU(ir»). 

Rubus villoHua Ail. (R. eoooi/i o.sis of authors, uo( of h, l. In ilry luddn, rom 
mon (Noh. 105 ;. liri); on tho opou <hiueH. VirtKni.i Ueiich (No. 'J'iC. iV Iv.) 
(lirohiihly .nn oullyinfjf fonu). 

Riibiis uiffrobiu’ouH Ihiiloy.' In a low field near KortHinoulh, May ‘*1 (No. 

Prftf^avia virffiniana DuehoHno. (IniHHj roadaide in pmo wooda ()<‘oan View, 
(No, II'W). 

Fmgaria virjyiniaua aiistvalia Ilvdherf', var. nov. In low inuo wooda near \'ir- 
jfiuia Hoaoh, April ‘iO (No. 10 (’.A- K.l; alouK a railway ni'ar Suffolk (No, 

wao). 

Duohesnoa indit'a (Audr.) KiK’ki*. ,\t 1 oadsideH.imav Norfolk; inlrodueisl (No. 
lOlilJ). 

Potentilla eanadonsis Ij. lloaUwideH lusir Suffolk, Aiiril ‘JU (No. Im ('.A K.). 

Potontilla uionspoliensiH Ij. < )ii eoinimralividy luKh /ground in a clearirif?, irmr- 
{{in of Lake Druiuinond. Dirtmal Swamp,.Inly 11 (No 100r>K 

Potentilla pumila Koir.' AmonK Kraww in dry sandy sod in woodH of /Vaas 
t>t‘hiual<f near Siiffolk. May 17 (No. 

Gonm oanadeiise .lacii. In rich low wondn,Norlhwest, .Inly II (No. irillO). 

Agnmonia parviflora Solunil. Along a ditch in a lield, Newhorn. N. (Octolmr 
10 (No.M). 

Agrimonia striata Mioh.\. In rich low woods, noiir Suffolk, .Inly IH (No. ITOK); 
near Virginia Heaoh.Ootolwr *3 (No.‘3071). 

Rosa Carolina Ij. (’ommon in Hwanips and along dilclics (Nos. IH ('. tV: K.. 11IH, 

iir>8), 

Rosa humilis Marsh. In a lUdd near Portstiniuili (No. I0il‘3). 

Rosarubiginosa L. With the iiiweding; introduced (No, 1001). 

PYRACEAE. 

Mains angustifolia (Aii.) Miclix. In swampy ground, espisdally along HlreninH, 
frwiuont, April '30 (Noh, H ('. A- K., I l‘3H). 

Aronia arbutifolia (L.) KU. Oomuion in moist wooiIh and tho<Hlg(>sor woiKlod 
Rwamim (Nos. OU & K,, 11*38* 1001, *3Jtir»). 

Aronia nigra (Willd.) liritlon, In low ground, Virginia Ih'aeh (No. 0 tl. 
K.); Suffolk (No. 01) (1. K.). 

Amelancbier botryapitttn (Jj.f.) DO, (‘oinmoniu low woods and Hwamps (Noh. 
r»l,5s3,Hl, llii 0. K., 1 too, 1 lilTi, I17:t, lJ3f)l)). Littnil uiimo ■’ wild unrrants." 

Crataegus coocinea L. hi Hwainpy woods near Kumpavilh! (No. 1017); a Hiuall 
form with HmtiU leaves. 

Crataegus crus-galli L. Dry Hoil in tlio open, (Icoan \'low (No. 11H4). 

Crataegus unlftora Mnenoh. In dry, open wootlsnoar J^ldi'uton, N, Cl., (No. 1)H);{). 

AMYISIDALAOBAE. 

Prunus amerioana Marsh, At water’s edge on Cohoon froek, near Suffolk (No, 
1698), 

Prunus angustifolia Marsh, Dry soil In fields and on roadsides, common, often 
forming small thickets (Nos, 80 U. & K., 1072). 

' H, nlgrobmaui is the Ji. villmm of authors, not of Alton. 

* Determined by Mr, P. A. Eydbeig. 
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Primus cerasus L. A siugle trw* in woods near Lynnhaven Station (No. 113?); 
jidvoutivo. 

Prunus sorotina Ehrh. Ere<iuGut, ospocially along si roams (Nos. 1071,1136); on 
tho inner wand dunes, Ocoau View to Capo Henry (Nos. 1309,1300); a form 
with Ihicltish loaves, as in var. Htiinllii Britton. 

MIMOSACEAE 

Albizzia julibrissin Dnraz. NatnrnliztHl at roadsides and in openlields near tho 
town, Kdonton, N. <'., .Inly ‘2K (No. 

OASSIAOEAE. 

Cercis canadonsis L. On t h<' wooded bank of a small lako near Suffolk (No. 
1349). 

Senna niarilandica (L.) lloadsidos near Virginia Beach. 

Chamaeorista' aspera (Mulil.) (Ireone. Handy roadsides, Newbern, N. C. (No. 
3326). 

Chamaocriata faacioularis Mieh.x. lloadsidoiM'iir Virginia Beach, October 6 (No. 
3136); in shallow Wfilor, nmrsby hank of the Trent Jliver, Ni'wbern, N. C., 
OctolKT 10 (No. 3313), growing with (Wco/w/.i gUtdiato and (U'tttelUi atiitlica. 
Ohamaocrista nictitans (B.) (Ireone. fu rather moist sandy soil, liordoring a 
brackish meadow, Virginia Bciu‘h, August I (No. 3031). 

VICIACEAE. 

Baptisia tinotoria (B.) H, Hr. In dry sandy soil, chiefly in pine woods, Lynn¬ 
haven Station; Ifldeuton, N. C. (No. IHDl). 

Orotalaria purahii IX’. In dry, open pine wooils, Kdonton, N. C., July 39 (No, 
1905). 

Medicago lupulina B, Introdncoil; common in fields and roadsides near Nor¬ 
folk (No. 1394). 

Trifoliuin arvonae Ij. Dry sandy llohls, introduced, Norfolk, Stay 30 (No. 1383). 
Trifolium duhiuni Hihth. Uoadsides, West Norfolk, introduced, May 10 (No. 
1074). 

TrifoUum hybridum li. Koadsid<*H rnw Norfolk, introduced, May (No. 1037). 
TrifoUum pratonsi' B. Conunon, naturalized in tields and roadsides, May (No. 
1301). 

Trifolium prooumbonH B, Fields anil roadsides, introilneed, May; near Berkley 
(No. 1330): near Norfolk (No. 1377); a small lorn approaching 7’, thihhim. 
Trifolium vopims (j, Ahundatdly naturalized in fields and roadsides. May (No. 
1398). 

Peoraloa poduuculata (Mill.) Vail. Handy roadside near Edenton, N. C,, July 
39 (No. im)3), 

Indigofera carolinlana Wall. In dry sandy soil, fields and edges of thickets, 
NewlKUti, N, C., August I (No. 1968 ). 

Oraooa spicata (Walt.) Knntze. In dry sandy soil; Hnffolk, July 11 (No. 16H8); 
Edonfcon, N. C,, .luly 39 (No. 1901). 

Robinia pseudacaoin L. In a thicket behind tho rUrnes, Ocean View, May 18 
(No. 1318); shore of Lynnhaven Bay. 

Stylosanthee bifliora (L.) B. H. P. Handy soil along railways; Northwest, July 
9 (No. 1489); Edenton, N. 0., July 39 (No. 1869); a form approaching 
aV, riiMtt'ltt, 

Styloeanthes riparia Kearney. Handy soil along rallviniy near Hnffolk, July 16 
(No. 1684); prophylluiu notlobed, 

' Chanutocrisla detennlned by Mr. 0. L. Pollard. 
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Zoruia brartoata (Wall.) diuol. Dry Handy niiulHiiloM, coimiutii. Nowharn, N.C., 
Anf,Must I (Nos. 1»!*7, IIUK)). 

Mtuboiuia avouicola \'ail. On th(" iunorm'wl sninl dtuu'H and in tl»‘ ilal pina 
W(K»dH iMjliind tliom. Virf^inia noach, Ortnbar .‘t (N'(js. ‘Jii(W). 

Moibomiii dillouii (Durl.) Kniit'O, In dry pim* wnudu, Kdoutun, N. 

Meiboniia nuu’ylamlica (1 a) Kniit/«. VVifli tlu' pji'ccdinn. 

Moibowiu nnditlora (h.) KuuUo. Low piun wimdh iwar I’a'rklny, duly It) (Wu. 
171'J). 

Meibomiu obtuBa (Mnhl.) Vail. Uoadsidw. Nowlti>rn, N. ()<>dolH*r H)(No. 
atitiO). 

Meibomiu panictilala diapuiuni Hrillim. Unw pitii' \v(K>dH, V'ii*i(iuiu Unacli. 
An{>;nKi !> (No. fiOl 1). 

Meibomitt rigrida (Bll,) Knnluo. HoadHubsM throufjfh pini> woods, X'ivf'inia lioach, 
October (5 (No. '^l 11). 

Meibomia atricta (Purah) Runt/iO. In an«»p('n piiu‘ wood, anunijf ffrauHCH, liklnn- 
tou, N. O., July’it) (No. IHHl). 

Meibomia viridillora (L.) Kuntzo, On tho mncnniml pinc-wnodi'd Hand <luni‘H, 
Ocean View. 

Meibomia sp. An appanmtly tmd«HcvilM«l form with mn<d» Iho liabll and foliar 
of Jl/. [laiiii'iththt jnifwiis. bnl with the loinont joinfH more rtinndwi. 

Lospedflza capitata Miclix. Dry Handy romlsidoH, Nowlinrn, N. October 10 
(Noh. )i'22 1, 3328). 

Lespedeza procumbens Michx. In di\v Handy Hoil, roudHld<*H, ami oi>en jdije 
woodH, NorthW('Ht, July t) (No. 1490); Virginia Mcach, Oiitobnr 3 (No. 3090). 

Leapodeza striata (Tlmnb.) Hook. & Ann Krotiuont in ilry windy noil at road¬ 
sides, introduced (No. 3I!1H). 

Lespedeza stuvei noglecta IJritton. Dry sandy roadHidcs, Newborn, N. O.. < >cto- 
her 10 (No. 3315). 

liespedeza virginioa (L.) lirittou. Dry sandy UoldH and bordiu*.-. of woods, Vir¬ 
ginia Beach (No. 3100), 

Vicia angustifolia Roth. Ahnudautly uatwalinwl in lioldH and on roadHides, May 
(Nos. 76(1. & K., 1015). 

Vicia hirauta (L.) Koch, Abundant in dry Handy soil, lleldH, and roadsides, 
nnturalivsod, May (No. t0l4). 

Vioia sativa Xa Abuudnutly naturalized, iuddu and I'oadHides. May (Noh. (S (1.& 
K., 1080,1838). 

Brodbwrya virginiana (1a) Kuutzo. Dry Hamly soil, ilelds »iiid roadMidos, fre- 
(luont, July (Nos, 1587, 1980,3189). 

Olitoria mariana L. Handy soil at roadsbloH, NorthwHHt, July 9 (No. 1638). 

X'aloata comosa (L.) Kuntze, In low, uitdHt pine woihIh, Omwi View (No. 3895). 

Apios apioa (Ta) MacM, Frociuentin Hhjwlwl. Hwampy ground (Noh. 1695,']847). 
Known locally as “wild potato.” 

Galaotia’’ regpxlaris (L.) B.S.P. IndrysandywoodHOl'iVanHffn’dn,(JaiioXlenry, 
July 37 (No. 1831). 

Galactia volubilis (L.) Britton. Abundant in dry Hiindy sxdl, roadsldcH, grnsHy 
fields, and pine woods (Noh, 1330, lOOl, 1981,3107). Excootlingly variable, ospo- 
oially in leaf form. No, 1984 bus naonrow, linear lenttets. No. 3197, oollocted 
at Newbem, N. CX. has suboorlaoeous leaflets with a shining upper surface, 
resembling those of Oalaotin regulaHn. 

Bhynchosia tomentosa (L.) Hook. & Am, In dry, sandy fieldH: HufToIk, July 
11 (No. 1580); Newborn, N. 0., October 10 (No, 1057), 

Strophostyles helvola (L.) Ell. Among the outer saud dnues, Oa]>o ibnury, 
October 6 (No. 3185). 

* Galaotla determined by Miss A. M. Vail. 
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Strophostyles uinbellata (Mnlil.) lirifcfcon. In dry sandy soil, fields, and road¬ 
sides (Nos. I*.):!*). 20:i<i). 

GERANIACEAE. 

Goraninin eui'cliniannui L. ItojulsMo, I/Hml>ert Point, May 137 (No. lOSI). 


OXALIDACEAE. 

Oxolis eymosa Smnll. Itoadsides, otc., eomiuon (Nos. 11(17, CUD, 1 111), 

Oxalis lllipos Sumll, In open wnodliind, HniTollc, May 11) (No. I'ilMJ). 

Oxalia reourva Mil. Kandy roadside*, ()t'<>an View, May (1 (No. lOlfi). 

Oxalis siricia L. Uoadsidos, SulTolk, April »() (No. I.") O. K.), 

Oxalis violacea L. Kaiuly liold, Lynnljavon Station, May lU (No. 1143). 

EINACEAE. 

Linum floridamim (IManch.) Treloaw'. (-trassy roadside, KnlTolk, .Inly 11 (No. 

15(19); .sandy fiidd, Newborn, N. C!., Aujjfust 1 (No. 1!)7K). 

Linum modinm (Planch.) llrilteni. In sandy fields, roadsides, etc., Iroiiuent, 
Capo Henry and KnlTolk to Kdendon. N. (5. (Nos. 1 Ilia, 15(19a, 182:1,1898,2015). 
Linum atriatTuu Walt. In sluidet aloinr a roadside ditch. Northwest, July 9 
(No. 1527). 

Iiinum virffinianuju h. (?) Khadod roiwhsiele, Virginia lloach, Oeitobor (1 (No. 
21 tO). Habit and spreading loaves of /.. in>'(/hii<tiinnt, but the capsule ovoid, 
IK)intwl. 

UGTAOEAE. 


Zanthoxylum olava-horculia L. Common on the innermost wooded sand dunes 
and in the piuc' woods behind thorn (No. 17(17). 

SIMARTTBAOEAE. 


Ailanthue glanduloaa Dosf, 
near BnlTolk, 


Naturaliatwl on bluJTs along Nansemond River 
HELIACEAE. 


SCelia azi'dameli L. Rimdsithi at Wullacoton, perhaps ])lau1«d (No. 1805). 


POLYGALACEAE. 

Polygtvla inoarnata Ij. Kandy ileUls, Ntn’lhwest, Jxily 9 (No. 1*1951); Hnllolk, 
Jtily 11 (No. ). 

Polygala lutoa Ij, lloggy plnces, Nowbnni, N. (!., .hily 511 (No. 19*11). 

Polygala uiariana Mill. Open, sandy grotmd at waysldos, Hnlfolk, July 11 
(No. 1577); Menton, N.C. (No.lfMtfi). 

Polygala vertioillata L. Uomiside, HuJTolk, July 11 (No. 15(18). 

EXrPHOBBIAOBAE. 

Phyllanthua corolinonaia Walt. In a low, sandy field, ISdenton, N. C., July 29 
(No. 1881 ). 

Croton glanduloeu* L. Hry sandy waysides, Ilerkloy; Newborn, N, 0., July 1)1 
(No. lOlM). 

Aoalypha gracilene A. (4rHy, In alow field, Newl>orn, N, C., JulySl (No. 1920), 
not glandular; dry, sandy roadside, Virginia Beooh, Ootobor 3 (No. 2100), 
iqimringly glandular. 
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Trafyin Girons 1 j. Dry Handy hoU in oix'Ji pine Wiincls, [;ynn}«i\»-n I’.ay (No. !*1 l.'i). 
Jatropha stiintilosa ]Mifh.\. Sandy Hoil, fiolde, and open puie W(»<>(is, < )c('fln View, 
May IH (No. 1'2'3‘J); near SulTolk, .Inly IS (No. n'il); Ij.\nnluuon Bay. 
Euphorbia ipociiouanhao L. Sandy Hoil in oiwii woodH, near StilTolk, .inly is. 
Euphorbia luat’u lata Ij. .Vlontr railway, Milenion, N. .Inly*.*!) (No, 18(11). 
Euphorbia nutans Lap(, iioadHide near Viruinia Beaeh, < lefolxw II ( No. ‘JIOS), 
Euphorbia polyp:onifolia B, Aihouk thoouler wind dunes, coniniou, (>coun Vi»w 
to VirKinia Boaeh (Nos. 1813,5>i«W). 


OALLITBIOHAOEAE. 


Callitriohe hotorophylla JMirali. lu sbalbiw ponds, eoniinon ( Nos, 
liiT)?). 


ANACARDIAOEAE. 


II DU, 


I3r)i), 


Rhus oopallina L. ('ommon in dry noil, lields, bnir-e rows, opon wiHids, ele. 
(N<tfl. 1150, KWIi, 3I1J3). 

Rhus iflabra B. Near SnlTolk. 

Rhus radioans B. (iominon. eHpwially in low woodH (Nos. 1(130, 11311, nf>U), 
liomil naiuo, • ‘ oow itch, ” 

Rhus toxicodendron L. In di*y wwallandfl, near (5ip«i Honry (No. ISilil); tioar 
Kompsville, PrlneoHs Anu(' County (No. 3105). 

Rhus vernix L. Fro<pxent in the inoro opou parls of tlu» wjmkIoiI Mwanips. Known 
locfilly jifl “IxMir wood." 

CYRILLAOEAE. 

Oyrilla racemiflora Walt. In a Himill HWimip aloim a brook, NewlM'rn, N. (1. 

ILICACEAE. 

Ilex caroliniana (Walt.) Troloa.so. In dry windy soil in cojmxoh near the Tnmt 
llivor, Newborn, N. C. (No. 3311). 

Hex decidua Walt. Fre((Uonii in tlio Diamal Hwauip (No lOlSI); at wuler's edj?e 
alonj? ColUMrti (York above Huffolk (No, 1 roO). 

Ilox gflabra (B.) A. Bray, (lommou, oapoeially in low pine woods (Now 13»7, 
31185). 

Ilex luoida (Ait.) Torr, vSr dr. Frj'qnnnt about Bake Iirmiunoud (Noh. U5 and 
100 0. & K., 1057, 1001). 

Hex opaca All. <'.ommon, oHpooially in ratliw luniHt woods, May tN(m. 1117, 

1188). 

Hex vertioillata (L.) A, druy, lu tho Nyma hijhmt bjroHt luwir I aiko 1 irmumoud, 
Dismal Hwaraj), not eoinmou (No. IIW‘1;. 

OELASTRAOEAE. 

Euoaymus americanus L. Fnspxont in low wotals anti wooded swamps (Nos, 
105 0. &K., 10.17,3103). 

AOERAOEAB. 

Acer rubrum L. in low woods and wooded swamim, one of tho most abundant 
trees of the region (No. 1687); in dearings about Bake Drummond, Dismal 
Swamp, occurs a form (No. 1660) with loaves loss sharply lobod and white 
and somewhat pubescent on the under surface, which may bo . 1, drimimndU 
Hook. Sc Arn, 

IMPATIENTAOBAE. 

Impatiejui biidoxa Walt, Shaded soU on l«ake Drummond, Dismal Swamp, 
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BHAMNAOEAE. 

Berchemia scandons (Hill) Treloane. Ooiimion in the wooded swamps, May 
(Nos. LiOSi, 1501). Ijocjilly known a« “rattaii.*’ 

Ceanothus aiuoricanue L. Jn low pine woods near Poriamonth. 

VITAOEAE. 

Vitis aestivalis Mudix. Common in dry pun* wo(sls, especitilly U(>nr the strand 
(Nos. i;us, UOSl, ITH). 

Vitis cordifolia Mit-h.x. In low woods, Norlhwost (No. 150‘2), near Suffolk (1707). 

Vitis labrusca L. In swampy woods, Dismal Swam]i (No. 1(150), near Elizabeth 
City, N. C. (No. 2001). 

Vitis rotundifolia Miolix. In woods ami mnong the inner sand dnuos, very abun¬ 
dant (Nos. OOand 100 C. & K., 1;{(H, 17H1). 

Ampelopsis arboroa (Ij.) Rushy. In a swamp near Nowhorn. N. C., August 1 
(No. 11)10). 

Parthenocissua quinquofolia ( h.) Plaxu-h. Abundant in woods (No. 1000). 

MALVACEAE. 

Sida spinosa L. An abundant W(‘e<l in comliolds, Walbu*eton (No. 2;i;)3). 

Malva rotundifolia L. About wh.irves, Huffolk, mtroduoed .Inly IH. 

Kosteletzkya virginica (1 j.) A. (4rjiy. Halt marshes near Virginia Reach (No. 
3120); edge of a marsh near Newborn, N. C. (No. 1035), 

Hibiscus naOBcheutos L. Common at the oilge of salt luarsbos (Nos. 1354, 1705), 
Lmjal name “ wibl cotton.” 


HTPERIOAOEAE. 

Ascyrum hyperiooidos D. Dry. sandy soil, opou pine woods, roadsidos, etc. 
(Nos. 1050, 1700, 3n0). 

Aseyruiu hypericoides angustifoUuiu (Nutt.) (.1. anguHtifolhan 

Nutt.). Dry, sandy roadstdo, Newbi-rn, N. (No, 3305). 

Ascyrum stans Mlclu. Low ground along ditches, etc., Huffolk (No. 1337); 
Kdoiiton, N. C,; duly 30 (No. IWN). 

Hypericum galioides Lam. lu moist, open ground near Newbeni, N. C.; Aug¬ 
ust I (Nos. 15)53, 1055). 

Hypericum mutilum L, Marshy gi’imudou Lake Drummond; duly 14 (No. 1051). 

Hypericum porforatum L. At a roadside near Norfolk, inlrodnced July 10 (No. 
lOHO). 

Hypericum pilosum Wall. Dry sandy tields near Newl)erti, N. C., August 1 
(No. 1007). 

Hypericum virgatuni Lam. Erequent in sandy Helds (Nos. 15)55,15)53,30IH). 

Sarothra geutianoides L. In moist, sand about pools among the sand dunes, 
Ocean View (No. 1775)! Virginia Ileaeli (No,3050). 

Triodonum petiolatum (Walt,) Britton. In shady places along Washington 
Ditch, Dismal Swamp, rfuly 15 (No. 10K$). 

Triadenum virginicum (L.) RaC. In the llismal Swamp along Jericho Ditch 
(No. 1507); in a mai*Hh near Nowlwirii, N. C. (No. 3S11). 

OISTACEAE. 

Helianthemiuu oanadonse (L.) Mi<;hx. In dry i-andy soil among pines Inside 
the sand dunes, Ocean View to Cape Henry, May (Nos. 1335,1758, 3110). 

Httdsoaia tomentosa Nutt. Ahnndaut among the sand dunes, Ocean View to 
Virginia Hoaoh (Nos. 13 C. & K., 1000, ISOD). 
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Lec'liosi Ifg^oflu lintlon A MolhcU. I>n saiulvlOtlonfon, W. (’. (No 
N’f'wlx'ni N, (No, nd'i). Virginia I’c.wh (No.'.’Ott I 

Leehca ranvituua Loggotl, Almtuhmi among dm iIhik's, 0« oun Viow lo 
Virginia lioarh (Noh. lUlll, ‘20Uli 

Loi'hou minor L. dry Handy Hoil, iiclds .ind roadnidos, N<nvl)<Mn, N. (Nos, 
IlKUi, *2‘»(M), 

Loolioa raoomuloHH Mii'hs. In iliy wnl, roadsido. .SiilTolK, .lul\ II (No. Iis(). 

Lochoa villosii Nil. In diy saiulv ‘<»d. odgo of jiino \voo<l.s near \ irgiiiia H(>.u'h, 
Aiignst. 1 (No. ',*<1K)). 

VIOLACEAE. 

Viola aaai'ifolia Pui'Hh, ICdgo of iiiun wooiIh. Norlliwosl (No. 

Viola brittoniuna J'ollanl In low pino woodH, ‘Mumlcii Poml, Pritus'^s Nimo 
County, May K* (No. llv^O). 

Viola umargiuata (Nutt.) Lo ('onto. Ii.oudw<l(‘ through woods, NorlliW('s(, May 
tl (No. 11 l‘2j; sandy hoiI, edge of pino woods, Poitsmonlh, M.iy‘27 (N«is IW! 
l:{77). 

Viola lancoolntft L. Moist Handy soil, Virginia licach. April (No. 'I (’. A K.); 
I’lingo, Ihrnu'OHs Anno Couni y, Mu\ tl (No. IIM). . 

Viola podata L. Handy soil along railway, Hiiffolk, .Vpnl .t(i (No. (is C, A K.). 

Viola iJrimulaofolla L. Krispuuit in moist nandy ground. May (Nos. KUr), 

Viola aororia Willd.(?) ItoadHido, H«rkl»*y, Max ‘21 (No. I.*1‘2.')'. 

Viola sp. In low grassy plaoi'snoar Virginia IU'a<‘h, Apnl ‘2li (No. 11 C. A K.)! 
aprohably undoscribisl Hpooms, afcordmg to Dr. K. L. (Irrono, 

PABSIFLOBACEAE. 

Posaiflora incarnata L. Roadflidos and railway I'lnhaiiKuinnls, ,lnly (No. iritlf)). 

Passiflora lutoa L. Pino woods hrhind llio diiuns, Oi’oun View (No. 7), 

CA(3TA0BAE. 

Opuntia opuntia (L,) (loultnr. l''r(Ki«out along Lynnhavi'ii Hay and in pino woodH 
holuiid tho duiKw at Virginia Boaoh (No. i:i91). 

LYTHRACBAE. 

Botala ramosior (L.) Koi'liuo. Kreiinonl in luarHhv plins's (Nos. lUPi, ‘20{lt)), 
HpodmouH. H.'i rm. (11 inohcs) high won* rollts’lnd at Kdonlon. 

tDeoodon vortloillatuB (Tj.) Bll. Proiiuoui in ojiim i>hwi>H in, (wnl at llm odgi'H of, 
woodad HWiunpH (No. 

Lythrum lineare L. PrisiiiHiifc in wilt.luarHlms, Virginia iksndi, Augiint» (Nos. 
sold, ‘.iom). 

HELASTOMAOEAE. 

Bhaxia cilioim Mlohx. Common in iHiggy plat'oH, Nowhoru, N. <1., AiigUHt 1 
(Nob. 19)11), 198!J. aiim). 

Bheacia glalwlla Miohx, In oiwn hogHuoarNnwlioru, N, ()., August 1 (No. ItWd), 

Bhexia mariana L. Common in oiien marHlies (Nos. lUll), loao, 1877, IH7H, IHHS, 
1956,3047, aaSd), In all InitthefirHt two ntimlwTH, tho potalH aro distinctly 
aristate. 

BJbiexla virginioa L. Common In marshy places (Noh. 15(13,1(131, U) 10, mi); In 
the last uumlaer the loavoH are Hhort-potiolod. 

ONAaBAOEAE. 

Isnardia paluatri* L. Common in moist, low ground and in sliallow pools (Nos, 
1568,3168). 

Irtwiwigda alata Ell. In a bog, Newborn, N. C,, August 1 (No. iUOl). 
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Liidwigia altornifolia L. In open plac‘o*i in «io Dismal Swamp, July 14 (No. 

ino«). 

Lndwigia glandulosa Walt. Along a ditch ,il roadsidi', lOdonton, N. July 30 
(No. lO'il). 

Ludwigia linoaris Wall. Fretiuoiit ni dilclu's .'iiid marshes, Newborn, N. C. 

(No. ‘2‘2U{): Wallaci’hm (No. '2330). 

Lndwigia pilosa Wall. In a bog, Nowbcrn, N. ('. (No. I!).")!). 

Lndwigia virgnia Mich\. Dry sandy fields. Newborn, N. August I (Nos 
11)31, ll)H(). 

Jnssiaon docuireus (Walt.) IK*. In inurshy ground along Ihe Disimil Swamp 
(Jatuil, Wallai'oton (No. 3353). 

Onagra biennis (L ) Scop. Itoadsnlos. 

Oenothera hnmilusa Nnl t. Abmidant.imong the dum>s, Ocean View lo Virginia 
Dench (Nos. 13 (J. Ar K., l3St), 11.53,1S08). 

Oenothera laciniata Hill. Freiiuont in sandy fields and roadsides near Norlolk, 
May (Nos. 101.*!, 1031). 

Kneifila longipodicollata Small. Infn^sh-watorriver marshes; along Noi-lhwest 
Itiver, July 1) (No. irdTi); along Pasiiuotank River (No. IDDS). 

Circaoa Intotiana L. In rich, low woods, Dcoan View, July H (No. 11(18). 

HALORAGIDAOEAE. 

Prosorpinaca palustris L. I'’re<iueut in opmi, frcsh-walor marshes. Northwest, 
July 1) (No. 1.518). 

Proseriiinaca pi'ctinata Lam. With the preceding. 

Myriophyllnni hotorophyllnm Michx. Freiiuent in ponds: Ot>oan View, July 8 
(No. Id.*!."!); Duck Pond, Dismal Swamp, July 13. 


ABALIACEAE. 


Aralia spinosa I4. 
(No. 317(5.) 


(Jomniou in dry pine woods, abundant inside the dunes 
APIAOBAE.' 


]>aucus carotu L. .Mmiulmitly nainralinetl in fiolds and roadsides (No. 11U55), 

Bryngium vivginittnum Lam. In fresh-water river Uiarshes: Along the Pasiiuo- 
tank River, August 3 (No. 3tM)H); along the NorUiwest River (No. 3380). 

Sanicula canadenflie L. In forlilesod. oihju pine woods, ()conu View (No. 1170). 

Poenioulum foenimlnm (L.) Karst. Frequent at roadsides and about dwell¬ 
ings, naturali/.<H.l (No. l.^n). 

Slum oicntaefoUuiu < Imol. ('ommon in fresh-water river marshes (No. 1730), 

Oiottta nmculuta Jj. FroipieiU in mai*sheM, espcoially at llio edge of swampy 
woods (No, 33.57). 

Ptilinmium oapillacoum (Mich-K.) rhdl. In moist ground at roatlsides: North¬ 
west, July!) (No. 15(14); Kdouhm, N. (S, July 30 (No. IDll). 

Ptilixnnluux sp. uov,'/ Hwampy banks of (lohtxin Oreek, mnr Hulfolk, July 18 
(No. 1705): imnmluro. 

Hydrocotyle ranunculoidea 1 j. f. In marshy places at roadside, Edenton, N, 0. 
(No. 1008). 

Hydrocotyle umhollata L. CJominou in moist, sandy soil (Nos. 15.5(1,1837,1007). 

Hydrocotyle vertioillata Tj. In moisl, sandy soil, Virginia Beach (No. 1388). 

Oontella asiatloa (L.) Urban, (kimmem in moist, sandy soil (Nos, 34 0. & K., 
1883). 

’ Determined with the assistance of Dr. J, N, Rose. 

0—Ul-15 
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CORN ACE AE. 

Cormis' canduliBbuna Marsh Swamitylamhs •! ‘'ulinou ('n'ck, mvir Siilfolk, 
flulj <No. ITtMl. 

Covnuh llorida It. ('fwunon in rsithor drj woodl/md (Nos,; IC., I| |(i). 

Conius stricta Lain, Swaiiiiiy wcxxls uo,ir iiorlhwi'st (No, 1110). 

Nyssn aquaiica 1j, AlniiKhuO in tho lari’,<*r wooihsl swanqis ( Niui. 111 ;nnl 111 
(', \ K,, nil, 1010, i:ir):i, lorji. Known lor.illj as “I'up'iw 

Nys&a lullcnM Wall. Tho inosialmndaiil hsc ol Iho woodixl aw,imp i Nos. loa 
('.A' K., 1 10 '<. lOl.'i, l.V.il), Kill), I; 1'.*. 1 1 Imi.'il ih'si’.’ii.dioiis “jfuin " , 111(1 

“ hlai’k Kmn." 

Nyasa, sylvatioa Marah. ('ominon in tioiipnliiHlnnc woods ( Nos. loot, loi |, i;;j;i), 

OLETHBACEAE. 

Olotlira alnii’olia K. AhnndanI in Hwunqis (Nos. oo (’. A K., 1 i:;ii, los;). 

PYROLACEAE. 

Chimaplulaiunc'ulata (Ij.) I’ursh. In drj sandy pmn woods inside thas,inddunoH, 
Virt?inia Hmch (No. ‘ 30110 ). 

Chimaphila umTaellata (1j ) Null. Wilh Iho prccedin;; (No. ‘.’0'3l). 

MONOTROPAOEAE. 

Monotropa unxflora L. In low woods, Virginia Heacli. Oct. .{ (No. ‘iOlO), 

ERICACEAE. 

Azalea oanoaoouH MidiX. In ojien pliu’os in woodlandH, friMiiaml, Ma,\ (Noh. ID 

C\*K.,10(ia). 

Azaloa viscosa L. Cominon in wooded Hwainps, (•Mpociallyin Iho Dismal hwanip 
(Nos. DO C. (.'b K., 10l‘3. 1110, ir,0‘3). 

Ealmia aagustifolia L. In tiu' DiHinal Kwamp, along doncho Ditch, not. ahnip 
dmit (No.D1 <'<: K.). 

Kalmia latifolia Li. In low woods: Deep (‘rock, May II (No. I30’,’); msir SulTolk, 
May ID. 

LoucoLlioi) axillaris (Data.) D. Don. Halhcr common in tho Dismal Kw’atnp, 
ttspeciallyncar Iniko Drummond, May‘3 (No. 1(5 (’.A K,); Dcop( 'rcok, May 1 i. 

liflucoiilioii raoemosa (D.) A.tlruy. Domiuon in low woods and in tho opon parts 
of tliowoododHwampH, May (Noh, IHund lO'jC. K,, inio, iDTi, lllil). 

Pioris mariaua (D.) Ihmlh. A- Hook. Ituilway cmlmnkmcnl, imar HnlVoIk, May 
ID (No. I‘i3tl). 

Pieria xiitida tliartr.) Donlh. A Hook, Ahnndant in ihe more open parts of tho 
Dismal Kwtiinp (Nos, Ho D, K., DiD*.'). Known in llm region as “homlts’k," 
llw popnlar name of Itcinuiiho? vnli-nluu i in llwi Alh'ghnmos. 

Xollsma*'foliofliilora (Mk-hx.) Hmall. (knumou in the mom opon parlsof tlio 
woodedHwamiw, May (Nos. m (k A K., UHJt, ItlDtl, ltll)7, 

Xolisma lig)U8trina (D.) MrilUm. Froquunt in low woods (Nos, IDlH, lli‘3); 
along fTeiioho Ditch, Dismal Swamp (No* l(U)7a),lmt thoro mtioli Iohm commou 
thuxi the preceding. 

Oxydendrma arboxeum (L.) DtJ. < 'ommon in open woodlandfl (Nos. lOdO, irDHl, 

Epigaea repens L. Summit of a woodod hlulf near HulTolk. 

(3atiltto,eria procumbens L. Jn a clearing on Lake Drummond, Dismal Hwamp 
(No.710. AK.). 

' Oornus defcermlued by Dv. W. A. IdvaiiH, 
*'N‘yH8ttd(iterminodbyMr. Ci. D, Hndworih. 

»XoUsma determined by Dr. John K, Small, 
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VAOCINTACEAE. 

Gaylussaoia frondosa (L.) Torr. As (+r. Cuniiiioii in woodlaTulb, especially in 
op(>n pliio<‘H (Noh. 10;<t. l‘2;}o, 11 (OjlfiBI) 

Gaylnssacia rc'sinoaa (Ait.) Ton-. A: Ur. In low, niL\t><l woods behind tii(> dan<‘B, 
Virginia HpucIi, April :{() (No. :{:t (’. & K.): ('ape lUmry (No. 18JJ4). 

VacM'inmm corymbosiun L. Common in woodliinds, cspocially in dry soil and 
ralhor opiMi planM (Nos. dl and 17 (’. Ar K., ILSd, 1181, 11i)8, L'lSO). 

Vacciniuiu vaoillans Kidm. In dry woods, especially in oiK>n pliu'cs, eommou 
(Non. & K., 110.1, 1.T21, LiHl). 

Vacciniuni virj'atum tenolhim (Ail.) A. (Iray. Edge ot upland pino woods 
near Sull'olU, April :i() (Nos. 11,51,and (M) C. A K.. 15:1)). 

Batodeiidroii arboreum Nnlt. Muiumii, of a wood(>d blnff on Cohoon Creek near 
SnlTolk (No. i:*!.")). A]>iinrently known in the region as “hackbeny,” the 
nauio nsnally appbe<l to spt'cies of Coliis. 

Polycodium stamincum (L ) Creoiio. Common in woods (Nos. Ti and (17 C. & 
K., lOOd, IHdd). 

Oxycooeus macrocarpns (Ail.) Pers, Edge ol a braokish meadow near Virginia 
Ileaeh (No. JlOl'i). 

PRIMITLACEAE. 

Saniolus lloribundus II. 1), K. Edgo of a salt miirsb, (Ireat IJiidge, May 30 (No. 
1555). 

Lysimachia anguatifolia lVIich.\ In a bog. Newborn, N. C. (No. 1055). 

Lysimachia quadrifolia L. Sandy soil in open woods near Dorkloy, May 31 
(No. Idori). 

Lysimachia terrestrife (L. i B.H.P. Moist sandy ground at edge ol woods, north- 
weal (No. 1503). 

EBENAOEAE. 

Biospyroa virginiana L. Abmnlant in dry soil in fields and thickets and on 
roadsides, and fnainont on llio inner duuos (No. Lior). 

STYBACACEAE. 

Styi'ax grandifolia Alt. A small shrub m low woods, soareo. Northwest (No. 
1001)! Pimgo (No. IIIO). 

SYMPLOOAOEAE. 

SyinplocoH tim'toria (L.) l/Iler, Priwiueni, OHixK-iallyin low ground (Nos. d5 0, 
A K., 1100,1173.1301). 

OLEAOEAE. 

Eraxinua mu'oliniana Mill.' Commou in ilio wooilod swamps (Nos. 10.50,1538, 
1050,1080). 

Chionauthua virginica L. Hwampy banks of (’ohoon Creek uoar,Huilfolk (No. 
1705). 

LOGANIAOEAE. 

Gelsomium somporvirens L. Almiidmit iii almost all formations except the 
salt and frtwh wat(‘r river marslies (Nos. 1“ and loi (J. & K., 1108,1097). 

Oynoctonum soseilifolium (Walt.) Wmel. In a si'dgy bog, Newborn, N. (1, 
Anguat I (No. 1003). 

Polyprexniutt prooumbens L. Handy I'OJwlside, Huffolk, July 11 (No, 1574). 

* ' J'Yaxiuus dotormincKl by Mr. (it. U. Hud worth. 
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GENTIANACEAE.' 

Salibatia Riii^ulavis (L.) I’ur.sli. Low ground, Northwest, July'.I (No. iril'.*), 

Sflhbatia falyr'ina (Lain.) lU'llor. Hhmhsl. .swampy banks ol Htn'ams, SulTolk 
(No. I'iilnufoii. N. < \ (No. 101J). 

Sabbatia dotlcoandra (L.) 15. H. I\ Kivsh water rivor marnlu's. i’?i‘ii)uo1ank 
ltiv('r, ne.'ir I'UiKuhath (’itj, N. .Vie^nst I i No. IIMKI); Norlh\v<'sl Itnor 
(No. 3;5I <). 

Sabbatialanoooluta (Walt.)'I'orr. A (!r. luitin*n,]>i*KKy wrimnd, Nowberu, N.r,, 
August I (No. lOl.'O. 

Sabbatia atellaris Jbirsli. In salt iiuirshes on liynnliavi«n I5a.\. .July 'JI (No. 
IHW). 

Gentiana oliiottii (’biiinn. Hbinled woodshles throni'h wtusllninl, Virninia 
I'oach, Oe.tolier I (No. '.M.'tJ): Northwest, Novoinb'r .s (No. ‘iJlSI), 

Bartonia virfcimua (L.) 15.S. I*. In marshy «vomi<l amonj^ pino wcmkIh, Kilontou, 
N.<J.,,luly‘31t (No. iHir.i. 

APOCYNACEAE. 

Vinca major L. Alioat dwellings, I’unno, I’riiieess .\ime <'ounl>, May It (No. 

I bV)); escaiMsl from {rardoiis. 

Apooynum oannabinum L. In open pino woods msir Jtorkley. 

Apocynnm puboscona It. Dr. In oiwm pino woods, ()e(’an View, .Inly h (No, 
14751). 

Trachelo8i)ormnm diiFonue (Walt.) A. (tray. In a piue-lsnrei) Mdonton, 
N. ('. (No. 187-1). 

ASCLEPIADAOEAE. 

Asclopioa lanooolata Walt, In frt'sh-wuh'r rivor luarslK's, Northwest, duly s> 
(No. l.'iia); Elizaiioth (’ity, N. a, August 51 (No. HiOa). 

AaolejjiaB pnlclira Khrh. in unwahes, along Dawinotank Hivor, Kli/aliolh t'ity, 
Augusts (No. SO 10): Wallmiotou (No. 25110). 

Asolepias varieg-ata L. In dry jiino woods, Huirollc, May l‘.» (No, I'lct'i); Poi'ts- 
montli, May S7 (No. I lifts). 

Vincetoxicum caroUnonso (Jacii.) Dritton. In low pine w«axis, Virginia Heaeh, 
<)(dobur 2 (No. 51072). 

OOISTVOLVULAOEAE. 

Biehondra ovolvulacen (L. f.) Hrlttou. lliiilway oinImnkm»»nt (probably intro¬ 
duced from farther south), Northw«wt (No, 2H0H). 

Ipomotia hederoeoa .laoip In wirntleldH, introduced, WalliMieltm 

Ipomooa pandurata (L.) Meyer. In Handy fields. 

Ipomoea purpuroa (L.) Itoth. In fallow and eulttvalod lumls, Itsspienl, intro 
dnced (No. 2IHf>). 

Ipomoea quamoclit L. In a nandy Held near ICeinpsville, l‘riiu*e.ss Anne (’minty, 
introdnowl, Oetobor 7 (No. 2180). 

Oonvolvulue amerioanua (Huns) (Iroeue. Hloping hank of a pond inside tU(» 
sand dunes, Virginia Beach (No. 2022). 

OonvolvtauB repenfl L. Handy Hold, Oooan View, May IK) (No. l i-llt). 

OXTBOVTACBAE. 

Ouscuta arveiwis Beyrioh. In a sandy field, HufTolk, Jtily 11 (No. triMti), 

OxuBOttta gfronovii WUld. Frequent in the more open parts of the Dismal 
Swamp, on varioue plants (e. g., Dianihera mrutrlcaua L. and liuhnn utyro(t<ie» 
ow Bailey). 


‘ Determined by Mr. 0. L. Pollard, 
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BORAGINACEAE. 

Cynofflossum virginionin li. hi rL<‘h liiw wd-hIh noiir Huffolk, May 1!> (Iso. 
I’.'W): Viru'imii lieiicli. 

VERBEHAOEAE. 

Vorb(>na ottloiualis h. About whurvoH, HnlTolk, introduceil. .Titly IH. 

Vorbona airticifolia h. Hwaiiipy wooils along (’ohoon ('rei'k near HulVolk July 
IH (No. 

Lippia up, nov.V hi brackish inarahcH nonr Virginia Hoach, Atigiisi I (No. 30;{,};; 
imarly ri'latcd to L. hnin'olitta Michx..bul iliffi'rs in the rather strict, negatively 
gcotropif gi'owlh of th(» njipi'r iiart of its stciua, the erect, appresseil, narrow 
lojm'H. u.sually purplish color of llm whole plant, etc, 

Callicarpa aniericana Ij. (Joinmou in low woods, especially near the strand 
(most abundant near Virginia Reach), (Nos. ISUn, 141)H, 30fi0). 

NEPETACEAE. 

Teuex'inm canacloneo h. In silady plaices near a spring, Lynnhaven Bay, .liily 
3 ; (No. 

Trichoetema diehotoninm L. In dry sandy soil, Virginia Beach, Octolier ."i, 

Scutollarin integrifolia h. In (he open, in moist, sandy soil, Portsmouth, May 
37 (No. i;573). 

Scutellaria lateriflora lo In swampy woikIs, margin of hake Drummond, Dis¬ 
mal Hwaiup, almndunt, -Inly 11 (No. I($ri3>. 

Seutollaria pilosa Michx. in dry soil, open pme woods, Northwest (No, 

Prunella vulgaria 1 j. In low woods lu'ar Berkley, naturalizwl, May 31 (No. IIJIO). 

Physoategia denticulata (Ait.) Britton. In marshy ground along railway, Bliz- 
alieth ('i(y, N, (’., August 3 (No. llHlh), sinall-llowerod. 

Laiuinui aiuploxieaulo D. Naturaliml in wasto and cultivated hmd near Nor¬ 
folk (No. 

Salvia lyrata D, Dry, sandy soil, Northwest, May 11 (No, 1113). 

Monarda puiK'tata Ij. Frtniuont in <lry, sandy soil, common at Cape Henry 
among the sand dimes (Nos. UMH), IHIJ), H13H, 313(h. 

Mososphaorum rugoauiu (h.) Pollard. In moist ground, in the open, Nowlx'rn, 
N. C.,July:{l (No. 15110). 

Koollia hyseopifolia (Benth.) BrU.ton. In dry. sandy soil, roadsides, and open 
pine woods: Edenlon, N. ().. .luly 31) (No. IH(!7); Newberu, N. C., August I 
(No. lilM); Oi’eiin View (Ne. 3307). 

Koelliamutlea( M ichx.) BritI on. Dry, sandy soil, N owboru, N. (!. (Nos. UKSO, SSSTi;. 

Lycopua europaeuH Ij. Adyentivo alMiut whaiwes,Suffolk, .Inly IH (No. 1740). 

Lyi'opuH nibelluM Moeiieh. Kreiinent in wet, shaded ground, Virginia Beach, 
October o (No, 3133); margin laike Drummond, Dismal Hwam)i, November o 
(No. 3:ioH), 

Lycoputt vlrginieuH h. Along a dit<*h at roailside, Virginia Beiudi, October 0 
(No. 31 IN); it) w)'i groniul among Ithexiannd .hidro/»o(/m) eirf/hoVuN, easteru 
margin of the Dismal Swamp, November 3 (No, 3337). 

Mentha votmuUfolia (D.) 1 luds. Abundantly naturalizwl along a roadside near 
Norfolk, .h)ly 111 (Nt», 1(U)3). 

Mentha silicate. D, IntriKhuHid on Ihecalgoof hake Dminmoml, Dismal riwamp, 
,luly 11. 

SOLANAOEAE. 

Phyaalis' angulata L. Cornllelds.'Wallnceton, July 23 (No. 1H()3). 

Physalis virginiana Mill. In woodlands, Virginia Beach, May 3t) (No. 1133), 
anthers violet, 


’ Physalis detiwminwl by Di\ P. A, Hydliorg, 
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Pliysjilis viKt'Oha h. In Iinclv(‘Js nf Ktrohiit (''iin' Ifnnry.nt'arci'. May 

(No. 1 

Soliiniiin onroliiuMiHo L <’oniiinun in yras(<»fuul (‘nltivnlctl land (No. 1:1.');). 

Solnmini ni( 4 *nim 1 j. Inn pint'(yro^o.ninoni: IhiMlimoi.Caju' Ilnnry. .Inly yo ( No. 
I.SIS), 

Dattini Ht-rimionituu Ij. \loni' llio hninnil Hwamp I'anal, Wallaooltm, inlro- 
(In('t)d. 

Dattiva t.atiilj) 1<. \ I'omition, nalnr.ih/fti wnoil in \vn>>fi' anHunl, 

HCKOVHU LAIIIACKAE. 

Vtsrbaat'imi l>ltiU,arin Ij. NiUnrah/t'd in ’:uid.\ liidtls lunir Norfolk, Mas *ili (No. 

rwi). 

Vi'vbasonm thupnus h, In<rodtu*j>d at. roailsnlo near < 'onloi villo. I'rincoss Aimt* 
(kniiity. 

Linaria mnatlonais iL. j Dmnorl. Vory fonnnou and .'dminlanl in sandy .soil. 
May (No.s. 'i.') A K., 101!)). 

Ponl.fltf'mou. liivHutiiH (Ij.) Willd. In nplmnl i»ini' wtioil-i ni*ar \'nvrniia llnai'h 
(No. 200H) a xialn'i'sooni ftinn, 

Poaiatomon pontHtomou (L.) Hritton. In a low liolil, willi I'liifHilnnnni rofmh 
(ii/nliinut Nowborn, N. (N«). I!)lj). 

Mimnlus rinpona Ij. In inurahv {'round at rouilHnlo, Kdonlon, N. ().* .Inly :)0 
(No. lUOU). 

Monniora nciuninata (Wall.) Kniil,z»'. In luoisl naiidyuoil in tljo opon. Kden 
ton, N. .Inly '.Ml (No. IHWI). 

Monniora mounifira (Ij.) Hritlon. In brackirth niiu’HhoH noar Vir^tima llcarh, 
Anpast I (No. 3010). 

Q-ratiola jiilosa MiaUx. Sundy hoiI, Ilolda aiul roadNidi's, NortliWfHt. .Inly 0 (No. 
1501)', Edonlon, N. .Inly '10 (No. isj'it. 

Gratiola sphaorocarpa J511. In murHh.\ »?r*mnd. nHuolly ini»iirtial Hliado, Ki*mjin* 
villo, (U'tobtjv 7 (No, '3UW)'. Wallacatnn, NovoiuIim' 0 (No. ‘.MUO). 

GIratioia vivg'iniaua Ij. Moiat lownrouint iuwoodH m-ar Horkln.v, May *,M (No, 
1:115), 

Ilyaanthoa attomiata (Mnhl, i ^Sinnll. Kd{;i'of acypreas awaiup, Kdnnton. N. tl,, 
JulySIO (No. tUM); luaraUyKround bfaidn a woodland road. Ivi'inpavillo,(Into 
her 7 (No, *iUK)). 

Ilyaanthaa jyratioloiilcB (Ij.) lli'nth. In mow(. Handy soil in iho upon. NurfU* 
woeL, July y (No. bill)! Kdnnlou, N. duly 31) (Nom, 1.s;.I, IHSOj, 

Voronicft arvenaia L. (inwKy plnt'CH nnar VlrKuiia lloiifh, nntnrali/.i'd, April 31) 
(No. 13 0. & K,). 

Bnclmora olonfrata Ww, Ui’y, nandy, npim K)'<oind. NowImtia, N. t’., duly 01 
(No. lliOT), 

DaByatoma flava (L.) Wood. Kortili* Hoil in wmidH near Oape Ib'nry (No. I.h))!)). 

Glerarditt purpurea Ij. ('tnunnm In low Kround at roiidHid*w, Vii’Kinia lieach, 
October 1) (No. 'iOTM). 

G-erardia Bp. At aroailHlde tlirongh low phin woodH, Newborn, N. O., OeUiber lu 
(No. 32()0)“-n('art}Ht (/. Tho wuuo form oocurH at HtarkviUo, Misn. 

Gerardia Bp. Dry, Bandy toailHldo, Nowlioru, N, 0,, October 10 (No. 330:t) 
apparently lutennedlato between (t, tmmfulht Vnhl. anil (Lttimt'imtn (Jhajim. 

BIGNONTIAOBAE. 

Bignonia oruoigera L. Common near thn margin of tjako Drummond, DlHuial 
Bwamp, climbing high, May 1 (No. UH (J. ife K,); Hwtunpy wooda near Kdon* 
ton, N. 0, Localname, “Binoko vine,” 
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Tocoma I'adicaus (L.) DC. Ouiuinon in day Hoil, especially in the pine woods 
in.sido the hand (limes. .lulj’ (Nos. IIHJD. Tjocal name, “devil’s shoo 

striuj;.'’ 

Catalpa catalpa (L.) Kai’ht. UdijfeH of swampj’woods along'streams, frecinent 
l)nt not ahmuliint (No. l:i'2S(). 


OROBANOHACEAE. 

Orobanelit* iniuor D. A ('oinmon, imturah/.«'d weed about Norfolk and Porta- 
iiiontli, urowint; usually ou Ti'ifttiunii pco/en.sc, also on IVe/rf ndtira, Dannut 
(uirold, li*tunni<‘iifiiNhiilf>dsitn,('\iii,, Muy (I'Jos. l‘27($, lltOO). 

Conopholis auKU’ioana ( Ij. f.l Wallr. Ijow woods near Virginia lieiudi, April 20 
(No. ‘JOC. A' K.). 

PINGITICTJLACEAE. 

TJtricnilni'ia elandostina Niiti. In the .lorieho Ditch, Dismal Swamp; scarce; 
.Inly ir> (No. I(1M2). 

tJtriculuria fibrosa Walt. In a pond, Nortliwi'st, .Inly 0 (No. IrWi). 

Utricnlaria inflata W.'ill. Kreipnnit and .sometimes aliundunt in imnd.s; near 
.SulTolU, May 10 (No. l‘2.‘iH); near Virginia Hoach. May 20. 

Utrioulavia pnrpuroa Walt, Ahnndimtiu Jericho Ditch, Dismal Swaini), .Inly 
ir» (No. KWIH). 

AOANTHAOEAE. 

Ruollia eiliosn Pursli. Dry sandy soil in open woods, Northwest, July 9 (No. 
iniifi); hlnfT on Coliooii Creek near Hnltolk, .Tnly IH (No. 171H). 

Bianthera Hmericann D. Ahnndani along streams on the northern margin of 
the Dismal Hwamp. 

PHRY3MCACEAE. 

Phryma loptoaiaehyu Ij. liieli low Nvoods, Northwest, July 9 (No 1501). 

PLANTAGINACEAE. 

Plantago lauceolata D. (tvassy lawns and roadsides, naturali/.od, May (No, 
1520). 

Plantago rugelii Dee. (Irnssy roadHiilesand fields, .Uily (No. 1750). 

Plantago vix'guiii'a D. < 'ommou in sandy fudds. May (No. IM({). 

RBBIAOEAE. 

Houatoxixa oaoruloa D. l'’ro(iuont In fhdds ami on roadsides. May (No. 1200). 

Oldoxilaudia uuilloi'a li. Moist sandy soil on t.ho heaoh, Virginia Beach, Octo- 
IsT 2 (No. 2(m.'i), 

Cepbalunihna oceidoutaUs h, Preipiout about ponds and along streams (No, 
1155). 

Mxtcliolla ropena D. Pr<3nuont in rich low woods, near Oroim View, May 30 
(No, 1141). 

Biodiaierea Walt. Comnuni among tlio optm sand dunes, Chswwx View to Vir¬ 
ginia (Nos. 1H09,1}095). 

Biodift virginiana L. Moist sandy soil among the dunes, Ocean View to Vir- 
ginlJi lk)HC,h (Nos. 25 d, A K., 1545, 1757). 

Galium' aparino D. Abtmdautly naturnll/jHl along railway tracks near Boxfc- 
loy, May 21 (No. 1511). 

' Hpecies of Oalhnu ol tho (o/c/oc/«w group dotorminod by Dr. K, A Wiegand. 



r)4l;2 lioTANK’Al. WUIJNKV <U«' iHHMAr, MW\MP UH<}r(»N. 

Gflliuiii oiroaf'vnHiii Rliflix. Sminml of ii hlnlf on ('ohnoii Crook, noar 

Snlfolk. 

Oaliuni claytoui Moial, kIijhUmI i;roun<l, lionlor of a nuirHh, < )coiin Viow, 

.July '.Ml (No. I ((5(J): uuiVHhos of Iho North\v(‘st Rivor, .July !i ( No. ITii;); op(>ii, 
uiarhhy innririn of Lalto DrniiunoTuI, DihuihI Swuinp. .1 uly 1!’ (No. 

Kit:’.).' 

Giilitun hi»))itlnluin Mu'h\. Cuimmm in (InMlry piuo wotuls t»n luul JM'hnnli tho 
imujrimwl <liiin>s, (M'cnn \'i«*w to Virirmiii Mt'ncli (Now II C. iV K,, lids, 
'.MIHt).) 

Gulhim niloHum Ail. In <lr\ hoU unioiit'umlort'rowlli, Ohmiu Vii'w, .lulvM iNo. 
MHl). 

Galium tinctiOrinm illil'olixim Wii'niiml. lu iiioisi, sainl>, op»m aroumt ju'.'ir 
Komii«vill<‘, May II (No. I(l.■^tt. 

VIBURNACEAE. 

SamButiua ouuadonsia L. (’onnuon nloiij' durlios nl rojulsiilcs nml in fiolilH ( No. 

laoD). 

Viburnum doniatum 1 j. Fvocinont,in Hvrajupy woods ulouff HtriviniH (Non. till.'), 
t20:j, IWJ). 

Viburnum nudum L. Couiiuoit in wo(hIo< 1 HwniniH (Nos. In C. tii K., ttil, 
12!)3,MUM, KKH, 17110). TluMliHtincfu>u ladwoi'ii fornin of IhiH MiMwinn and I'. 
roHKiiiohJch L. is not always oloar. Foroxatuplo, Nos. Ill and 1(1(11 liav(M*r<>nu- 
luto loaf niargniH, whiU» No. 17iMl Iuih tUo jmdunolo shorltir than tiio rym»‘. 

Viburnum primifolinm L. In doi’idufins woimIh on tho bank of n pond noar Hiif- 
follc t No. 13.10); at walor’sodgoalong(lohoon Crcok alHivo HtifVolk (No, liOl), 

Lonioera japonb'u Thimb. .\i)nndantly natiimlizod nl roadHidi*H, Alay (No. 
1300). 

Itonioorn soniporvirons Ij, Common in moat forundioMH, Imt oH)i(»(‘ially on tho 
inniTHttud (lam's, soaroo in tbi‘wiwslod HwampH, April May (Nos. 15) and 83 
(), <&K., i:i07,17ir»). 

VALERIANAOEAE. 

Valerionolla chenopodifolia (I’lirsh) !><’. Hoadsido ni'ar Snfl'olk, Mayl {No,71 

0, (it;K.). 

Valorianella rmliata leiocanni A. dray. Handy riwtdHido, Norlhw<'.st, Mny 11 
(No. 1070). 

OUOtJRBITAOEAE. 

Melothria pondula L. I'klgo of Hwainpy wjmhIh. ciwtoim murgiti of tlu' Dismal 
Hwamp, Wallacoloii, .Inly 31 (No. IJ8H), 

OAHPANXJLAOBAE. 

Legouzia iierfoliaia (Ij.) Mritton. Along railways U(«vr HnlTolk, May ID (No. 
13C4). 

Lobelia cardinalla L. On hummocks, swampy banks of Colioou ('n'ok near Hnf- 
folk, July 18 (No. 1700). 

Lobelia glanduloea Walt. Open, friwh-wator marslios of tho Northwt'Ht Rivor 
(No, 2878). 

LobeUa inAata L, Handy ftelda, Northwest, Jttly i) (No. 1407), 

Lobelia nuttaUii Uoem. As Hohult, Bandy upland tioil, in tho oim«i. ButTolk, 
July 11 (No. 1576). 

Lobelia puberula Michx. Low x)ine woods near Virgltiia Reach, (Ictobor *J (No, 
SO?.*)), flowers nlinout rose'colored; sandy roadnldo along an emi)t.y dltoh, 
Newbema, N, O., Ocstober 10 (No. 2330). 
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CICHOaiACEAE. 

AclopoKon virffinicum (L.) Kuntw'. Suudy rojiaBiclt', Huffolk, April 30 (No. 0;{ 
C. & K.). 

Sonchus aspor Vill. near Norfolk, introduced, IMay 1 (No. J03r)). 

Eactuca Ha{?iUifolin MU. Low wooda. Northwest, .TtilyJi (No, 140(5), lower leaves 
simuito piimatilid. 

Sitilius cai’oliuiana {Walt.) Ital. Evcfinoiit iil wjiysides, aloiit; railways, etc., 
May .Inly (Nos. I!!."))!, IMO). 

Hiuraciiim {j^roiiovii Ij. Sandy soil, in or near o])on iiiue woods, ireij^nont, .Inly 
(No.s. I7(l;l, INiKl, I'.tsO). 

Hiorat'ium venoeuin Ij. Dry, sandy soil, Northwest, May 11 (No. 1101). 

Nabalus albus (L.) lT<tok. ('oininon in low wwwls, Prineesa Anne Comity, Octo- 
li('r7 (Nos. 31 1 : 5 , 3i;:ii. 

AMBROSIACEAE. 

Iva fruioBcoiis L. ('ominon in salt inarshea, October (No, 3131). 

Iva imbricata Walt. Kroquent <m the onturmost dunes, noar Oooan View to 
Virufinia lioacli, Octolier (Nos. 17.13, 3001). 

Ambrosia nrtmniainofolin L. Ahimdantin «)ld Helds. 

Xanthiuin. sp. Nearest .V. itaficuni Miirr, On 1lH^ outermost dnnes at Capo 
lloiiry, October ■> (No. 3131). 

Xanthinni sj). Cott<ni Helds near Newb<>rn, N. (coimuon.Octobtn* 10 (No. 3303). 

Xanthuiin strumarinin Ij. Abundant in conillelds at Walla<5('ton, November :J 
(No. 3:i;il). 

CABDtrACEAE. 

Voruonia novoboraeensis (L.) Willd. In kiw f>r(mud, fre(iuf»ut in fresh'water 
river marsln's. July Octobor (Nos, 170(5, S181, 33HJ)). 

Vevnonia novoboraeonHia tomeutosa (Walt.) Britton.(f) Lowshadecl grownd 
at roadside near Virginia Beach, October 10 (No. 3110). 

Elepliantopus nudatna A. Cray. Common in open pine woods, July (Nos. 1H(W, 
301'.), 3170). No. 1H(5H is unusually villous, and rosombles A’, iomenfonuH L. 

Eupatoriiun ' album L. Summit of a woo<led hlnlT near Suffolk, .Tuly IH (No, 
17:i3). 

Eupatorium aromatioum Ij. Dry pinn 'w«K)dK m*ar Vlr{?inia Bowh, Coloher U 
(No. 3101), 

Eupatorium oapillit'olium (Lam.) Small. Alumdunt in Ilelds and roadsides, 
Oeioixn* (N«>s. 1300, tlHI, 3117, 33351, 35i:iH). Sometimes known as “jimsou 
w<««l," a popular name tisunlly {jivtui to species of Datura. 

Eupatormm cooleatimim L. Low Kronnd, espiviallj at edfjft's of woo<ls, com¬ 
mon near Vir)j;inla Ik'aeh, Octfdstr (N«) UOltl). 

Exiinitorlum liueanfoliuui Walt. Common in dry Ilelds niul open pim'woods. 
October (Nos. 30.V), 3111). 

Eupatorixpn matmlutum L. hi low Kround at llie (slKcef wooils, Kemimville, 
October 7 (No. 31 HO), 

Exiliatoriiim pert'oliatum Ij, Marslw's; apeculiar small form in rather dry, sandy 
soil, Nowbern, N. 0., October 10 (No. 3334). 

Eupatorium pinnatilidum MU. In sandy Holds iiear Nowbi'm, N, 0., Octobor 
10 (No. 3340). 

Eupatorium pubeacene Mxihl. In dry, upland pine woods, Virf?inlaBeiu‘h, Oi'to- 
ber 3 (No. 301)7). 

Eupatorium puvpureum L. Hwump.v batiks of (’oluam ("roek, near Suffolk, July 
IH (No. 1«1H»). 


' J'lujiHloritiui iletormlned with the asslstam e of Dr, K. L. (4reeue. 
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Euptitoriuin rotuii(lLi’i)liniu 1j, (’oiiiiiKinin raUiiT innist, H.'iutly linlijs, (Violn'r 
{NTo, I US,-)). 

Eup«t(iriuiu .sfuiisorratuni IM'. Ldw i.iin* wnods. \ ir'j;nnii Baiwh. Hctohcr '? 
(No. 'JOHM; Ocoiin \Mi>w iN(».‘iniitii, 

Eupnlorhuu .Horot.inniu Alit'ljs. ln»\v i-rouiul in pin** womls, \ ivijonn r.o(u*h, 
OctolK'r ( No, ). 

Euiuitoriuiii Vi'vhomo'foUmii A1 lionlorol woud'^. I’ltiicc^s \iiim‘( 'uini(r\ , 

<)(‘tol)i'r (Non, *JI lo, wMlS). 

Eu])ttioviinii vorbonat'i'olitun In >‘i sfindv I'udd, N«‘\v]ioi’ii, 

(Kdolior 10 (No. ‘illKM. 

Evipatovimu H]>. UiHb'hfvilx'd, vtdiut>d to /•• /(^/^.Ml/t(7’o/o^Hl Ij. VVitli K /too/o//- 
7 /(/( 0 (Mil Nowboru. N. <\ (No. - i. 

Willugbuoya HcaiidoiiH (Ij. ) Kunt/.o. Ficqninit in nuirslij idac«“> (Nii>i. lii'W, 
lObi, (iOHri). 

Laoinariti g-vjuuhufuha pilomi (,\it,. i Britton. 1 )ry hjokIv muI. pine \v<ind-i iind 
roadKitlfw, Nmvbovn, N, (hdobor Id (Non i. 

Ti'ilisa liajiioMlatn (Wall.) t'nss. In low pinn wihkIh. Nt'wbt'vn, N. ()< lobi'r 
10 (No.).MlHn. 

Oarpli(‘i)l)Lorua tomoutoaiiH (Michx.) Torr. «!i. (Ir. Witli tliopi.oiliufi; (No. '.Mir'). 

Chx'yHOpsia Rrnminifolifi (Michx.) Nnlt. (’onnnon in dry noil in ojH'n ]diio 
woods. (No. yOOd.) 

Gh.vysopaiH mananu (L.) Nnlt. Often with the preccdinj' (N(*. '.MOO). 

Solidngo' bieolov B, Low woodn and shndwl hanks near Viramia Honch, (Vlola'r 
I (No.'joni). 

SoliduKO oaxxadeiiala Ij, ('oiumon in roinlsiileH nxid old liclds, t iciobcr (Nos. ‘.'OHO, 

a‘b.*7). 

Solidago oi’Pcta Pursh. At. rundsidoH thrombi) woodland, Northwest, Novnjnbnr H 
(No.atMl). 

Solidago flstnlosa Mill. In low places in pinnwooils nt»u‘ the strand, Virginia 
Beach,(lotober t to(t (Noa. ‘JUriH, *iltll); Newborn, N. 0., Octcdjar 10 (No. ‘.'‘.M.")). 

Solidago negloota Torr. & dr.(V) Low wooda, Priiu'twh .\ut((‘ (’onidy, tV’tobor 5 
(Nos.'illHiyiTl); roudsidos. Nowlnmi, N. t\, Oetolaw lo (No.'J‘i‘J‘2). 

Solidago nomoralie Ait. Dry soil at the hordto* of woods, PrineesH Anne t 'onnty, 
October ‘1 to fi (Nos,*1000, tilliO), 

Solidago odora Ait, Coiumon in pine woods i No, liiHi)). 

Solidago iiotiolaris Ail, .Slnuksl bank at roadside, in sandy soil, nt^ar Newbiwn, 
N. (!., Ociobor lo (No,‘l‘l‘l0|. 

Solidago pxilvemlonta Nnlt. Low wooils near lOnupsville, Prineoss Anne 
Oonnty, October I (No. SJIhD.a mueh'braneJind form: low pine Wfitals near 
N()wlH)ru, N. tl., abuudani, Oetober to (No. yiOOj, a shuider, vlrgate form. 

Solidago rugoea Mill, In moist gronnd ntodgo of pine woods, Virginia Beaeh, 
Oetolwr 2 (No. y()7H). Plant merely pnbenibml, wilh rather thin ktaves lixnl 
long slender branidies, ludieaMixg a transition to N. Mxihl, 

Solidago sompervirens L. Oittmunnnt the edges of salt juarsbes and in moist 
sand nmong the dimes, Ociobor (Nos.ai 0.&; IC.,2(r>7,21.71,‘1211)}. 

Solidago ap. In a swalo at roadside, Edontou, N. ()., ,luly;«) (No. Mtt.'t). Appiw- 
rontly nearest H. cniHuionaiH gUtbrnfa PoHer, but the ieaves sljrongly seahrons 
above; the smooth glaucous stem and the inflorosoenen rosemblo those of N, 
aovotiua Alt,, and suggest a hybrid of that specius with N. cni/edc».s/«, 

Solidago sp, nov.? In open marshy ground at rojidsiilos, Edonton, N, O., .Inly 
80 (Nos. 1807,1900). Leaves distinctly triple norvod; spci’ioH apparently inter¬ 
mediate between N.J/mmf Alt. and S* in (hho a riai w'h Nnit. Thesamo form 
was collected in west central North Carolina by Small (& IJellor (No, 811). 

' Solidago detarmlned with the assistance of Dr, Ifi. L. Creene. 
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Euihtiiuifi otiroliniiiiiji (li. Mlrorufl. Abinulunt {imouuf thfi iutier (luiieH and in 
low pint' woods Hour tho strand, OetoUor (No. 

Boltoiiiii Hfcit('roid(*H (li.) L’llor, In «»pon luarslios of tho Northwest River 
(No. 

Soi’iocH'arpnH iuit«'roidos (1j. l 15. S. P. Pro(pieul in dry soil; roadflidos and open 
woods, .hdy (No. (risri). 

SoriooonrpuH biloUutiis (Wall.) Pnrlor. Ury sandy rnadsido, Nowboni, N. (X, 

<)ctobor Id (No. 

Astor' diuuosuR L. In low urouinl at (ho oiljuo of woods, Kompsvill<‘, October 
; (No. ‘ii 11). 

Ast<'r duiuosii.M {jfraoilontns Torr. A- Or. In a {-rassy meadow, Newborn, N, C., 
October 10 iNo, ‘32;'.7). 

Aster olodes Torr. A’ Or. In slit-htly moistj^roimd auiont'the sand dimes, among 
bushesol Jiiiiu'hiiri't Itiilinii/Dlnt ntxAMi/rivn CfU*o//ac//.s‘/«,(Jape Henry, October 
.T (N<i. ‘21‘J.S). 

Astor elodcH Torr. A Or., var. < lism inar.shes of tho Northwest River (No, lidKl). 

Astor ericoides L. < 'ommoii in sandy soil: fields and romlBides, October (No. 
'■JOr)!)). 

Aster gracilis Nutt. Dry, sund\ roadside. KdcnIon.N. O., ,lnly ‘311 (No. IHOa). 

Aster laterilloruH ( D.) llritton. (’ommon in low woodlands, Oedobor (No. ‘31 ;r>). 

Aster novi-belgii utlanticus P.urgoHs. At. lhoodfj;e of swampy woods. North¬ 
west, Novenibc'r .S (No. ‘idio ). 

Aster patens Ail. Dry sandy sod at iMiadsido, Newborn, N. 0., October 10 
(No. ‘3‘3(tM). 

Aster punicoua Ij. In a swale at riMwlsido, Newborn, N. C., October 10 (No. 
!3‘311); rays rosi> colortal. 

Aster sulnilaUis Mich,\. tloinnion in suit marshes. October (Nos. 30y!l, 3110). 

Aster tonuifolins L. With lh« preceding, somewhat loss abundant, October 
(No. ‘31 INI. 

Astor viininexis Dam, Rich, low woods on the ensb^rn margin of Fialce Drnin- 
inond, Novombor .** (No. ‘3!5!>lh. 

Aster viniiiutus eolumbianus Hritbm. in lowgrotind along the Dismal Bwamp 
Canal, Novombor.‘i (Ni>. ‘3:i.’».'i); (sign of swampy woods, Northwest, Novem¬ 
ber N (No, ‘iildit). 

Astor sp. In opon low pino woods near Virginia Poach, Octols'r (5 (No. ‘3t.')r)). 
N(‘ar .1. liiraiitirniitia Dindl. 

Holoastrum paludosum (Ait,) DO. D»iw. undstground, in and near pine woods, 
N<‘wbcni, N. October Id iNt*. •3‘.’dl). 

Brigoron awnuus | l.i.) I’crs. At roadsides and in folds, .Inly (No. Ib'd). 

Erigorou imlcliolluH Miohv. lu fortilu soil in mi.'O’tl woods noar KntlVdk. May It) 
(No. 1‘31H), 

Erigorou ramosuH (Walt,» H, H. 1’. In ilry sandy soil, pine voodn, frequent. 
May (Nos. l‘3.'lt, 1 

Bvigerou ramoHue boyvicUii (P. A' M.) Smith A" I’ouud. lu dry sandy soil; 
fields and opon woods. Newborn, N. C., August 1 (Nob. li)d(S, MINN). 

Erigoron vernus (D.) 'I'orr, A” <ir. Edge of swampy woods; Northwest, May 11 
(No. IdUD; Mmideu Point, Prineoss Anne Comity, May 1(5 (No. 1183). 

Loptilou canmlonao (l^.) Urifcton. Almudanl In UoldR androadsidos (No. 1087); 
a glabrescowt form with thickish leaves in moist sand among the dnneB (Nos. 
IToO (df'pttnporuto), IHOJ, ‘JO.Vl), 

lonaotia Imariifoliue (D.) Creono. PwHineut in dry, oiien, upland pim^ woods 
(No. IW). 


‘ Astor determimwl by Dr. K. S. Uurgoss. 
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Baccliaris lialiuiifaha Ij. Vlmiidnnt on and iionr tlu* ainoim tlio djinos, 

ill tluMMli-c fif ailt marslK*^. in low woo<ls. I'tc.. loss conunou f.irthor inlatul, 
alonu: <hl<*hos and in moist woods, Odobcr ( Nos. Ki'iS, iKiJi. i. 

Pliiolioa oamphonita (b.) I)<\ In a marshy iilnco amf>n<> llii' inn<«r dimo.s, Vir 
t>iiua llcwli, (Mol)(>r‘2 (No. ‘.'O.S'2). 

Pluohoa Ibotida (Ij.I H. S. I‘ In a 1)of>, NcwIm'IH, N. \u;'ih1 1 (No, 

in bofjjKy places in pine woods behind (hi' dunes, ( )ccan View, No\eml>ei' n 
(No, '2IH>I). 

Auionnaria' anioi^losna Ureene, In woods ueiirSidTolli, Vpril ( Nos. .■)S t ’ A k,^ 
1 *211). 

Aiitonnaria clecipiens (Inume. In low pine woodn, l*or(smoulh, Ajml ‘S (No, 
*2-; (No. 1 0. <?fc K.)). 

Anionnaria fallax (Iroi'mj. With (he prei'oditiK (No. la (’, tV K,). 

Gnaphalium hellon llntloii, (’ommou muonic the sand ditnei and m llui pim* 
woodnbehind, ('ape Henry (o Virginia Hoacli, October (No, '2ii.>*2i. 

Gnaphalium purimreum L. In windy lloldH. .ind frispient nmom; Itie <buu‘s at 
Virjjfinia Heaeh, May (Nos. IIKII, 1(1.’), 11.s.>). 

Polymnia uvednlia L, In fertile Hoil at lheedf(eof v'omlnear Siillollv: near 
Virj'iuia Heaeh. 

Silphium tnfoliatum L, Dry soil at rondnide near Virninia Ih'iieli { No. *21<«l). 

Parthenium integrifoUum L. Low f'rotind near .MulTolk, May Ih (No. IV.il). 

Ecliptaalba (L.) llanak. (lornlieldH near Newborn, N. ('.,.lnly MI (No. 1U.*»(>), 

Hudbeokia laeiniata L. In a Hwalo at roadaide, Ni'wbern, N, October 10 
(No. 2‘20JI). 

Bomohin frutoscona I). Ndgo id a HaltmarHh. 'rannera ('reek, near Noriollv, .luly 
10 (No. UlUM). 

Holiantlius angustifoliua L. In Handy anil, openiiiKs m pine woods. Newbern, 
N. 0., October 10. 

Helionthus ati’orubena Ij. Dry Handy Hoil in pine woods, near KtUlolk; near 
Lynuhaveii Buy. 

■Vorbosina ocoidontalis f L.) Walt. lloadHidch near Virginia Beach Oclolier M. 

Yerbesiua virginica L. With (he preeisling (No. iNOo). 

Coroopais angustifolia Ait,. Low pine w<M>dH, Newl)i*rn, N. OetolHir U) 

(No. ‘2i'.)a). 

Coroopais gladiata Walt, (V) Murahy Hhoren of the Treat Itiver, with (VirfHifn'- 
criHht fitmcttlarittmd ( 'ca/cdn ttmifittt, Newbern, N. < ’,.Oet,ob(‘r ID < No. ‘2‘2tM). 
Htems more branching and leafy and heiulH Hiimlli'r llinii ih ordinarily IheeaHe 
in (\ {/latlMa, 

Bidena bipinnata L. Natnraliiiod at roadHkh'H and in wasie ground. 

Bidena cemua L. Murnhos of the Noi'thwoHt Itiver (No. '2:{U1). 

Bidona frondoaa L. Hhiuled ground at roadHiiles, Virginia Bench, Oeiobm* d 
(No, *215.1), 

Bidena triohoapenna (MUihv.) Britton. MawhoH ol (he BawiuotanU River, 
AngwHty (No. lidM). 

Bidena iricKospermatonniloba (A. dray) Britton. MarBlioKof ihe Northwent 
River, Novombor H (No. 3:17.5). 

AchiUea millefolititn L. Abundantly natnraltKiKl In liehlH and rcaulHldiiH, May 
July (No. 1304), 

Achillea nxillefolitim L. var. In ()i>6n jilne woods near the Htraud, growing with 
Apw^l/numpuh’mniH, etc., Ocean View, July H (No. MH‘2). Kteiu more rigid, 
plant somewhat tomentose, inflorescence small, very compai't, leaves moro 
appressed to the stem. 


'Antennaria determined by Dr, K, L, dreene. 
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Chvyaanthoinum loncantheminn L. AltuiidaiiLly itutTii'ali/eil in lioldM ainl wjisto 
ground, May (No. iW.n. 

Ai'nien acaiilis (Walt.) U. S. 1\ Kri'ijut'iil lu ratlipr low woods luvir Huffolk, 
May (Now. (i.) iV K., IVIU) 

En'ohtitoH hioracifolia ( Ij. ) Rnl. fn niioii woods iuid f’oai'iugH, <stiiu>ion, (Jclo- 
bor (Nos. 1<U I, -Idl). 

Soius'io buiallii Hriflou, \ sin'>,l« largo ohimp alimg a nuUvtiy uoar SulTolk, 
appoaring.iH irmlMidiu’od (hom wosfcni N'lrt'Jiiia':’), May l!> (No. Iv’M). 
Sonooio toiucntoHUs Miohv. Alamdunl in Iti'ldH and roiidsidos, ('Hjiociaih In 
I'alhor inoiai. uvound, April May (Nos. •,’<» .ind l(i (J. A K ). 

Ai’C'tiuin lappa L. In waslo ground a( l)o»>p <'tcs'k, Novhdk (’ounty ; inlrodurod. 
Oarcluua 8pinoBiBHimxi.s Wall., In inoisl sandy aoil. in llio o])ou, ospocially com 
nion near the slrand. May (Noh. Pill. P.'.-s}). 
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Caasolpiiilacoriarla . 338 

Cjikile. 38(1,3!lt, 458 

odeiilula .!l(i8,370,383,386,391,537 

tJalalpasllla. 330 

(’alainatjrostiH oanadonflifl dubia. 30 

imrimniarnuH.*. :i0 

anksdorfll. :10 

Culhandra .— liW 

bijawa. UK 

fullforulca. U55 


omarpinata. 101 

laevis. 19t 

oasacaiia . OKI 

jiendulillfira . 103 

pouInHulaids . UK 

imljnga. 103 

Calllrorpa ivmci’icana. :117, 

:170,380,400,119,150,477,479,530 

CallitricliaceaQ. 403,633 

Callitrlobrt hotoi'opbyll(('. ‘145, MO.KK 

Calocbortus inaoroeari'nH... IKl 

fhiliipoijtni .-. 458 

Camas. 37,38.93 

poison. 03 

sticks. 08 

white. 03 

Cainassia psculenl a. 37 

Carapannlacoae. 403,543 

Campalosns aroma ticns.4(10,451,510 

Canaduh-e.»11,335,337 

Canadinu zone. 447 

Canal, Dismal Hwamp.ICK), 310,350 

ConavoUa. :171 

Cano . 311,4,'J3,437,438,408,471,478 

Wg.:139.470 

gross.. .. 01 

small. 470,477,470 

sugar.334,4:1:1 

Canobmko. 487 

Cantaloupes.:i47,411,405,400,470 

Caprifobacoae. 408,508 

Oaprlola daotylon. 370, 

875,370,316,305, *14,478,610 


Capsicum.. 

anuuum acuminatum 

ceraslformo. 

fruteacens. 

gl’OBBUm. 

longum. 

Oardamlne arenicola. 

Oarduaoead. 

CktrduuB repandus. 

splnoslsslmus. 

'Vtrginianus. 

Oarax... 


310,311 
.. 811 
.. 811 
.. 811 
.. 311 

.. 811 


. 468,687 

.... 106,318,463,548 

.. 467 

871,818,408,408,647 

. 467 

. 08,467,461 


I’ngp. 

Carox alata. 610 

allM)-lnt(‘sc(>iiH . 510 

bullata . 610 

ranoBCi'Tis. 450,10(),r>10 

or(<guiia. 31 

comosa . . 519 

iMfllollal.a , 150,610 

ollloltii — . . 


fosliva 

Hlricia 

gi'ycri. 

glaiu’odoa. 

grandls. , 

gyuaudra ... 
laxitlora.. . . 

littoral Is. 

Inpnllna. 

lurlda. 

nndata ... 

podicollata_ 

ponnsylvanica 

prait'iisls. 

ruHi'n. 


:i7 

:i7 

- 3?, 58 
. 510 

. 453 

i:i7,510 
. 510 

453 
. 519 

519 
. :i7 

519 
. 519 

. :17 

. 519 


si'ojiuria. 519 

storills . 519 

stlpata. 37,519 

sti'amlnoa . 37 

Htrioia. 437,619 

toimis. 510 

trleops . 510 

vonnst .11 . 463 

verruoosa .311, l(Hl, 910,110,410,453,.'>30 

virtiHPtms . 6‘5I 


vulpinoidoa. .‘i:J0 

woltoriaiui. i-W 

Cark’a iwipaya. 311 

Cjirollulun area.. 447,448 

Carpliophorns bollldifolius. 457 

ti)monto,suH. 100,4.57,614 

Cai’piims. 158 

earollulana . 101,410,53:1 

Carrot, wild. 414 

Camm galpdm'rl . 101 

or(»giwmm. Ull 

potroHolinum. 

Carynidiyllaoiiao. 4IW 

CiiHinloio Imoiu . 3ii8 

OaM<’ura sagrtula. 100 

Oaslmlroa (‘dulls.155,317 

Cassia Uypolouca. UKl 

n(3lHonl . UK 

ofoldontalls. 375,310 

pringlHi. lfll,llK 

unijuga. 105 

■wlslizeui. 105 

Oassiotioae. 408,530 

Gassy tha flUformte. ‘‘I”* 

Castalla.....414,440 

odorata. 444,440,530 

Oastanea. 458 

pumiln. ‘,100,405,407,533 

Castanopsls chrysophylla minor. 94 

Castor bean. 835 

oil. 8:13 

Oatalpa blgnonioldes. 439 

• catalpa....... 540 
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C'at-tail.3(),(K),atm 

iUiK. 00 

- — _ JiJJ 

(hilna. 121,»W 

(/I dill) I lilt) a . 1:5$ 

(’eimolliiiH. (Ml, lot 

uini*rlcaiiiiH. Kj;! 

proHti’atiis. loo 

Haii>ium<*uh . 5H 

Oobatha Carolina . — in;! 

Cobollos.-. :S5i 

Ocdar.10,51, .Vi, 50, (I I. ««1,71. HH. 182 

in 1''jcxiv d’AlciioH. ... 51,52 

rwi.10.55, HH, :«n), 101 ,477, l«l 

iSuaulKli. --- -- IHO-iO] 

white.0l(l,:i50,117,42:1,480, im 

Oodrela. 180 

aiiffnatifolia .- . 100,101 

HsftiliH . 101 

impaiMpinnata . 100 

luoMcaiia. UK), lOl 

moniana...,. 180, HMl 

iiii‘Xirdiiii .. 100 

oaxaconslH .100,101 

occiilcntaliK . 100 

(Klorata. .... I'.K) 

Clolha cah<'ana .180,250 

Kraudiilom.180,250 

Hpp .... . .. :i5o 

tomentoHU .... . . 180 

(JolauLlllo do oj" do aKUa JSIH 

ColaHtru(‘oa<' . .. 100,402,502 

Oula.stniH prlnwloi . .... . .. 105 

Calory .IIT.1,051, HI,405,<181 

Oolfcift. KW 

folliiH villi isiH. <182 

occidontallM . Mi, 171,521 

pnnilla. 521 

ConcUnifi incortus . 451 

ti’niuloidoHUUUToccjihalns . 070, 

ii7i,i)a‘j.:i87,:«n, 151, ioo,6i5 

Contolla asiatica. 271, 

:110, Oil, 018,107, <155,4:i0, .120,50.1,510 

Oantral Amorlca,atudicri of plants_ 145-200 

i’l'nlriinriiiu . 458 

vii'f/litidiid .:18:1,085, HW.'llO 

(’aphalaulliuH. . :t72 

iMjclilcniallH . 072,4:10, .100,611 

('arasns vlrKluOina. 482 

< Vrasllum vlHi'OHniu.4i:i,KJ0 

vnlmilnm... 520 

Corcis... 168 

I'anadonsls.;K)0,520 

Carctx'aiims hotiilaofolhw... OH 

IcdifolhiH...-.00,08 

C'eraal crops, Disninl Hwamp n^xli m. 411 

t'oroalK. 08,210 

In Dl«nal Hwamp roglon.40iJ, 407,408 

of Moxiuo. 210-210 

CeretiB. 220 

gaumotrizans. 220 

gigontena.—— 220 

inarglnatifia... 261 

pontou-nl H>rigintim...221,250,254 

pitobaya. 220 

app. 21^ 


Page. 

Ccmxs tctaiso. 220 

Llini'heri . 220,2.14 

variahilis. 220 

t*of,pltoso lorm. 270 

Clideti>rdli/.e srliotfli . 158 

mulizi'iu . . 1,'58 

('hiMil I K-hloa glaucsa. t72, ,ll,i 

imhcrlas _ . 5^5 

porciuuH .27:1,111.1,4.11,51.1 

itali(<a. 112 

IMironulH. 1,51 

veu tonal li. 61,1 

vorsicolor . 316 

ChainaoiTista aspara .411,,129 

I'ascioularlh. 400.408, .120, .140 

niotltaus. 40.1,521) 

Chamoocyparm. 42:1,4,24,480 

siiliornidaa. 483 

thyniih's. 417. 123,424,426,134, <451,612 

Chaptalia timieiilosji . 467 

Ohi'ilniitlu’it dn<iid,fi/i)litt . 141 ) 

aiiranllaoa . 148 

vuHi'iitd . 149 

lomllgoru . 149 

orhnurd . 148 

Chonopodlaooao .Ill, 228, :il0,402,125 

('hoiii)jHHlltim. 303 

allmm.414,526 

amhroHioldoM. 626 

nntholmlntlonm 215, .110,377,302,414,52.1 

fromontl. 96 

luolHnm. 228 

ciulnoa . 00 

Cho«-lt3H. 30,31,65,412,482 

Cherry, hlao.k. 378,378,300,407,420,477 

(luinimi . 90 

wild blttav. ^ 

Ohoon. 414 

Chestnut. 482 

uakH.- 483 

Chin. 226 

gi’ande. ^1 

OhlcaHnw plum.:W), 407,471 

Chiokwoed . 413,472 

luimw-car. 413 

Chlclo gum. 222 

('hico... 216 

Chicoyoto. 121 

ChUocayoto. 223 

Cldlo . 211 

aucho... 211 

iMU'a..—.— 211 

oolDrodn. 220 

mirasol. 211 

pofiuln. 211 

Chiu Banco.-. 211,212 



. 536 


. 460,636 

Chlnaherry. 

. 413 

Chinook winds. 

.18,21,22 

Chlnciuapiix. 

. 04,300,107 

Ohlouantliixa. 

. 468 

virgiuica. 

....... 420,432,4)16,604,637 

UhMiuoya. 



Olilttlm wood... ® 
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INDEX, 


Page. 

C’hlorls Dotraca. 

371, ,383,39t), 3«1,31)3,31)9, !U)0,3ia, 315,451 

CbocolaU) Bticks. ! 

Chokochorvy. 98 

Oboiwlropliora nauHoosn__-. 100 

nudnta. 457 

Chrysauthoumm lotioauthomuiu . 547 

CliryaupHiH. 380,458 

graminlfolla . 383,401,405,514,157 

inariana. 457,511 

liilosa . 457 

spp. ‘103 

CbrysothamnuB bloomori. 100 

Cicor ivrietiuum. 815 

Ciclioriaceae. 318,403,543 

Clouta_ ...101,458 

laoculata. ..101,4)10,443,636 

Cinna pendala. 36 

Oiuuamon Tjark. 330 

Olrcaca .....- 468 

lutetlana. 400,635 

Ciruola. 210,317,318,319,330,336 

amarilla.218,319,330 

cajupocliana. 330 

ooloroda. 230 

red.318,319 

roja. 318,230 

wild. 311) 

yellow .. 318,319 

GUmis atanx .. 410 

Clatacoae.!Ur,403,497,63:{ 

Clatus creticus. 497 

Cllrullas vulgaris. 318 

Citrus 3xiedica. 1% 

Cladinm. 443 

eflusum. 374,379.316,437,443,449,453,619 

Claret. 336 

Cleared-land formatious. 400-414 

Clematis crlapa. 418,481,430,449.463,536 

Cleome liumills..... 196 

tenuis. 190 

Cletbra. 404,433,430,477 

alnlfoUa. 400,404,432,430,430,470,530 

Clothrjwoao. 403.6J10 

Olinmto of Ccour d’Alenos. .3,13-83 

Dismal tiwump region.331 330 

Ocrncoko Island. 303-300 

dlmblng i>lants in Dismal Bwamp. 410 

Olinopodium caroUnlanum. 460 

dltoria glyciuoldos. 169 

grandiflora . 170 

humllis. 109 

javitensls. 109 

marlana. 168,109,170,416,530 

Mexican speoloa, notes.168-170 

mexicana. 168,109 

multiflora. 169 

poiystachya. 169 

portobelleusis. 170 

sehtedeana .. 170 

sericea . 170 

speoiosa. 170 

sulweasilia. leg 

teruatea. 168 

trlflora. 169 

dotk. a® 


Cloth, woven of bark 

OlothosUuo.. 

Clover . 

alsiko. 

orhusou. 

Japan . 

rod. 

yellow. 

('luHia<‘eai» . 


Page. 

. 94 

. 355 

413,413,109, 17:J,480 

. 409 

. 413,4(K) 

. 108,4)18 

.... 413,113,100, ITrJ 

. 408 

. 4!10 


(Jnicita liorridulua. 


371,318 


Coal, how formed. IlH 

Cocklebur.413,111,473 

Cockle, coni. 414 

Cocoanut. 311 

Cocojul. 314 

Cocursto. 315 

Cocurstlo. 315 

Cceur d’Alene Monntivlns, liotnnleal sur¬ 
vey. 1-85 

CoJurd’AlonoH, agricultural caiMirlty.. . 3o 30 

agricultural ci'ops. 39 31 

cllmalo. 13-33 

description. 8,9 

drulnago sy stem. 10-13 


forest destruction.01 75 

forest fires. 03-71 

forest proservatiou. 76-85 

forest rasources .48-56 

grazing. 31-34 

irrigation. 40-43 

Incatiun and ur(>n. 6 

mineral deposits. 33-35 

native fo<Kl plants.37,38 

niin and snow fall. 13,14 

soils. 38,^ 

topography. 0-10 

uses of water. 38-43 

Coffee substitute. 90 


tree. 483 

CogoUo. 343.313,341,348 

Ooleosporinni sonrhl-arvonsls. 610 

Oologanla orecta. 130 

procumhons. 130 

Comandra. 468 

uuibellata. 631 

Combrotnoeno. 1131,497 

Combretum palmeri. 130 

Oommollua eroota.. . 630 

hlrtolla. 463 

uodlilora. 463 

Commolinoceao... ‘103,630 

Composltao... 146, 

33J, 373,379,380,408.406,408,413,410,401 

Congo-red tost paper*, uati. 360 

Oonlforae. 403 

Conifers of Ccour d’Alenes. 43 66 

OonoplioUs. 468 

amerlcaua. 403,541 

C'onvolvnlaceao. 317,4)L*,638 

Convolvulus americanus. 380,638 

repens... 638 

Ooqulto. 333,337 

OoraUooarpuseiuetocatharticus. 131 

Coreopsis. 314 

angnstlfolia... 540 

delphlnlfoUa. 467 
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Tiifre- 

Coreopsis gladiata. 4i'57,r>fiH,f»ltt 

rowta ..-. 457 

Oonandi*!’. 3!Jft 

Coriaudrum Hativnia. 

(!orma. UK 

Corn. 

;«)«,!«)7,•«! 1,-KWl,4(57, Kill,47.$, (HO, (HI 

l>ln<<k. tlO 

IjnvMl . 

<‘akt*K . mo 

crwklo ..— 414 

luimvtootli .. 107, (HI 

Imliaij. aiO,4n,4-13 

mool. mo 

seed. tHl 

Bwoet. 405 

whltu doiit.. 407 

Coruacoao . 402,5:10 

Coniol. 4211 

rod . 51) 

CornnH . 468 

caiidUliHHima.430,6:10 

Uorida. m, lOi, 406,47:i, 47H, KIO 

Htricta.44!l,4.'i5,f»:}0 

(JoronoimH didyiuuH .. 41:1,473,637 

CorpuH . S3H 

CorralH . 310 

Oorylus <‘alif<»rni<‘a. 1)1 

Cotton. 361, 

411,113,401,106,407,40H, 470,47,1,177,480 

gain . 470 

in Dismal Swamp . 411,48:1,408 

Hood oil . 33S 

spinning. 361 

wild .ail.fiKl 

CottonwocMl . 65,04,'180,483 

Oow’pUi kunlhiann . . 190 

polyandra.190,210 

Covlllau tiidoutaU. 339 

Oow itch. 633 

oak. 308,400,479 

parsnip. 101 

(’OTiViMia.413,4(19,480 

l)liu‘k-«y«. 409 

hay. 400 

(;ral)applo. 341 

nnrrow-lmvotl. 41tt 

grass. 411,414,400,473 

sprouting.414,473 

Lay. 400 

Oruo(Ht . 403 

amLlgua . . . 451 

hlspldnla. 464 

Hx>icata. 405,454,61%) 

OranlKsrry. 104,351,378,471 

Crataegus.310,341,<158 

apiifolla. 464 

rocolnoa. 638 

crus-galli. 538 

douglasll. 56 

spa'^ulata. 464 

tomontoaa. 66 

unlflora.- 408,638 

Ci*eek-marsL Pormatiou. 873 

CmKxmtla alata. 368,010 

fruit vessels. 380 


1*880. 

Cress, wart. 472 

Crimson clover. 413,409 

Cross-ties, railroad.60,-"'1,66,03,66 

Oi'OhS-viuo. 420 

Crotalaria flUfolla. 136 

P«i‘»hii.405,464,639 

rotundifolia. 464 

('1‘oton. 281 

glanduloauH. 631 

luai'itlmns. 270, 

371,379,390,399,300,313,310,464 

Crolonopsis linearis. 464 

Crow-ffM>t gra.<w. 414 

Cruciferae^ . 46a 

Crypsinna striota. 2.13 

Crystallna. 220 

Cfmiim amnirnnwn . 400 


Cucumljer. 347,405^400 

tree. 482 

Cucurblta llclfolla. 223 

focitldissima.131,236 

radlcans. 121 


Oucurbitaceae... 114,11.6,333,330,251,318,462,643 


<’udrado. 213 

Cultural plant formations.410-414 

Culllvatod pLints of Ccrocoke Island. 376 

CupLea crlstata. 106 

omi>etrlfolla. 1S7 

graclllfloru.196,197 

Loukeriana. 137 

koehneana. 197 

llavea. 146 

nelson!. 187 

nudicostata. 197 

pinetorum . 197 

trloLopetala. 190 

Currant. 30,92,97 

Currants, wild.471,6® 

Cuscuta'arvensis. 460,6® 

gronovii. 4.35,437,638 

OuHCUtaceao. 462,638 

CusLlou foim of plants. 386 

Cy(dantLcra oi’emocarpa. 131 

langaoi. 132 

inlcmulLa. 133 

monoKiwriiia . 180 

pHngloi. 183 

ribifiora. 188 

CynamsLum palustro. 460 

Cynwitonum mitreola. 874,317,456 

Hessllifolium. 466,537 


(JlpwiKm davlultm . 

OynoglosHUni virginicura 

Oyperaeeae.. 92, 

OyiJoruB. 

bdldwinlt . 

comproBSUB. 

cyllndrlflua. 

enbinatua. 

erythrorbizoB. 

oaculentuB. 

flliculmls. 

flavcjwjons. 

flavicomus. 


.. 370,316,306,473 

. 630 

801,316,393,461,462,617 

. 377,461 

. 316 

. 462 

... 316,370,®7,463,617 

. 316,462 

. 440,441,617 

. 469,617 

. 617 

. 439,617 

. 439,463,617 


grayl. 377,379, .las,.®?, 462,617 

haspan. 378,439,449,463,469,617 
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CjTX'nis inicrotloiitiis.152,517 

iiuftallh .;n!(,5l7 

oviilaris. 517 

ps(«n(li)Vt‘Kt*l ii‘< .I()5,1211,451,511 

rotiv)lniotiiH. 517 

rotimdiis ..114,112,517 

Hpiiciosns. 215 

. 452 

Hlrit'dKUH.. - . 5IK 

lotriif'omis. 452 

linri'i/i . 215 

Oyint'HH .2.U,2:W,227,25.5,I1H, i:S». 

121,425,4211, Hn, 121,4:t(i. 1711,1H1,4K1. .52(1,510 

lialrt.417,412,423,442 

lAown-down, In Dimnal Bwauip. 312 

Btmnim, Disinal Swiuni) .210,418 

treoH in wind duuoa. 331 

Uypripodiuni auaiilQ . 150,622 

(lyrilla. 168 

riiPi'miHora.‘151,.522 

Cyrillanoao. 522 

CyntoptoriH friiffllta . 118 


Daotylls. 412 

Rloiuorata .112, l»iSi,51l» 

Da<‘tyliM‘t«Miimu «i('Kyp<ia<'um . 111,51(1 ! 

Daisy, will to . 172 | 

Damiana . 220 

Danihonla . 105 

californiVa . 3(> 

mtormodla . 2(1 

sei'icoa . 380,401,151,.510 

Hpionta. 101,510 

Dark awamp . 417 423 

DaHylirion Hpp . 221,240 

Dafiyatoma . 1,58 

flava. 510 

Dato palm . 211 

Datui'a . 513 

atramonium . 510 

tatnla . 230,218,414,510 

Danous caiDla . ‘108,411,52,5,511 

Di'ciduoUH foroHt.‘118,110,‘122 

troi'P nil Oanir (I’Alimos.211,55 

Dowalim . 458 

vcrtloUlaUiH . 428,127,44(1,413,521 

Deuoratl v<» plan! s. 250 

Doriunuria. 421,458 

barliara. 41(1,421,440,151,485,101,527 

Mpidnoa . 157 

(fracilHmn . 157 

DentlTinmlDUXilollam. 455 

Deschampaia atoopurjrarea. 30 

oaenpitosa. 35 

elongate. 35 

“Desort,” ft-wamp rogiou... 333,384,235 

DeanwdiHtn . 380 

pantculahm, . 316 

atrictum . .*182 

Dewberry. 876,470,471,479 

Devil’s shoestring. 641 

Diaaithera amerioana. 437,638,641 

ovate. 460 

Diohondra evolvnlacea. 460,460,683 

Dlchromena colorata.274,316.400.463.618 


Pago 

Dichrommia latifnUii . 452 

loiicort’phiila .271,315 

Du'otylodimi'H . 52:1 

Dirranum flageUarn. 511 

woparhnu . 511 

liff/ilnrid Jlmhriuht . 215 

Dioilla Inri'H. 273, 

27(1,218,275,270, ;182.285,2.88,4.5(1.511 
vlvKiuiana . tr, 1.2r(l,2l8.27H.;Hl(, 1.50,511 

Dlnniu^a musclpula. 4.51 

l)k»«‘orwi cnuvnlvnlai’oa. 220 

HP . 220 

viiioHii .n(t,.5‘i:j 

DioHcnroarpaH. 220.102,5*12 

DinHpyroH . 1(15 

obenoBler. 22.2 

virginiaua. 27 2.27 2,278, :)a‘l, 201, 

:»I0, 41X1, 107, 471, 472, 177,470,182,527 

IHplopljii'hfa . 127 

lUacopleuro . 1,58 

Dishcloth. 210 

TMmnal Hwainp.iirca. 320 

caiuil. 21,220,350 


('(lUHO (if its cs’istt'iico. 

iloplluif wiili'r. 

description. 

oiirlv survey . 

elevation. 

Itwation . 

Dimnal Swamp plnnts, anatomy 


220 

.... 341 
... 311 
... 311 
.... 320 
.... .220 
. 484 600 


region, aiiuatic idanls.‘113-447 

hililiograiiliy. 547-650 

lioliuncalHiirvoy.221 550 

<*leared-liind formations.4lN) 411 

climate.22l-2:i() 

cultivated plants.110 111 

drainage. 222, 

220,247,263 350,368,305,471 

famines of iilanls. ‘loi 

llidil cropH. 411,412,407 171 

forOHt tiros . 11.5,410 

forcHl format iouH . 300 4(X( 

froHli waterfonnalnmH . 117 417 

rresli-wal or imirHli formal ions 120 41(1 

frosts. 220 

gemu’a, endemic. 4.50 

genera, mnn»tyi»1c _ ., 458,160 

genera, nonendoiuic. 450 

geography . 221 212 

geology. 242 311 

hygroplillc forests. 117 430 

Introduced plants. 101 

lianas. 110,12tl 

life Kones and areas. 447‘ 450 

list of plnntH.6(K) 617 

location tmd extent. 331 

marltimo plant formations.tllKl ‘.MIS 

nonhygrophilo inland forma¬ 
tions. 1515 410 

northern limits of species. 450 457 

peat deposits .342,360,361,421,421 

physiography.331-312 

phytogeographicol afllnltteB .... 447 462 

plant formattons. 3.50 447 

rainfall . 328,329,367 

relation of nlante to soils. 478^84 
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Tag**. 

DlHinal SwftUip iMpIon- (Vintlunod. 


salt marsiK'M .:t:n’,;i:ia,:$i4 

salt-niarHli i)lautK.IWtl :M57 

sfiiid (iimoH.tfiii :et7,;«iH :wi 

si)ils. 

tilt :!r>K,tot,itr>,itii).i:io, iitti titii,ti;) mi 

s<mtlu>i’n limltH of Kpociw. 140, lot) 

strand plant lornuitiiiu .. OtiT :<or> 

HwanipH - ,'11^,111 (att 

ti'iunnraturo.Ifil.tW,"* 

“Tlio D.'snrt" .IKttt.tttl.tKl'i 

“Tiio Plain ” .;«w,:tta,:Mr) :tio 

Tho strand .415,.11(1 

triirk <‘ropH .Of) !)ti), 4f)tl IlH 

truck soils.KKl llitl, t7;t tHI 

trucking .015 :Jl»,;t5t, III, ttW l«7 

wind ivcords . .'CtO 

w<w«lcd HWiinips .;(J9 ;y»8 

T)inti<‘lilis 4fiB 

min'iliiiKi . «j;i,;ti5 

spicata .ar.t,:ti:t.:nfi,5i(t 

Dock. .itt, ti:i,4l4 

DoollhujorlaliimiiliH . 1.57 

nogtcnncl. . - lOS. 110,411,173 

Dok\V(m« 1.mw, KHMr.l, 174, tai, tK{.4Hl 

polwm. 4H0 

Dorviinthos . - . ISl 

Douglah spruci'. |!l,5H,ritl,(10,(l!l,(M>.IW,7l,7r> 

Ihiiii'ii'ii livii . . .. 131 

Draiimgu in DIhuuiI Swamp vogioii . ii33, 

iii7. ti t.;«n ttniKiBa 
infliUMicu on iliHtrlliulloii of tilanta !}tl5 

of part of Dismal SwaiU)( . *10 

Hystcniof Cu'Vir d’Aloui'H.10 I!1 

Drinking miiw.KourdH, and lluHlfH. a-IO 

Dros<>raln*nviCi)lUi.-. 461 

llllfonnlH . 464 _ 

Inti'miodla . -.!{7K,4(KI,IRJ7 

DroH«7'aooai) .*.403,537 

Dry laud fonnatioiiH. 486 

Drymarla. 131 

confuHu. IS! 

eriwllUina. USJ 

nmloHa . 13l,i:i3 

iKitlohii tjrm'iUiuui . 1*} 

tonoiia’.i:il,i:t3,i:w 

DryoplariN. lUl 

(trri)»tlrhoi<lt‘H ....... 103 

ampla . 147 

coutcruiiua. 117 

goldionna colHa. 613 

mafKinallH. 613 

inaj’tiulia'nHiH . 117 

uovolKiraccnHlH. 613 

pariialtlca. 117 

patulft. 148 

patnla cluwrophylloldoH. 148 

BidnuloBa. 400,513 

HpltmloHn dilatata. 460,613 

tliolyptoris.—.. 613 

Duohosufia indlca. 

DugoutH. 80 

Dulce. 318 

DnUclilnm . 458 

arnutlluaijimm . 4tW,618 

Duuo formation.380,870 


Page. 

Dune marshea,Dismal Swamp region..., 378 


Dimismarsh f (iriiiatiou.. 374 

1 )nuoH, Dismal Swamp rofidon .33,14137 

innt'r, wooded, or gray.:)«7,3784181 

nuddlc . 308,3704178 

npeu.wliito, or sea dimas. 308,370 

Dniiatya Ilavidula . 463 

1)warf spruce piuo. 48t 

Dye and iaunlug plants of Mexico. StlT 

made from alder Oark . 01 

K. 

I'larly Kose potatoes. 406 

Katonla. 4",8 

nitlda. .Ho 

obtusata. :V»,510 

Kbouaccac.331,4152,5.17 

Erliiuocystls .114,115,119,120 

KchiiiDfj/Hhii . 115,111 

aranoosa . 119 

hiiivltwil . 12(1 

hmndi’uei . 119 

roiillcrt . 110,117 

Jlnrihunihi . lift 

gi'inella . 119 

glutiiiTOa . 119 

III until . 117 

li>ii(fi»})i)i,tt . 117 

mi7?c//('m. 117 

muricata . 119 

pannmlata. 119 

)>arvilU»‘a . 120 

polycarpa. 119 

lialwRcnut . 118 

timpufta . 118 

irriilhfli ... 118 

Echluixloms radicaus. 613 

Eohiuopopou. 114,116,118, DO. 130 

cirrOopoduncnlatiiH . 116 

confuauB. 115,116 

coulter!. 116 

Ilorilmndns. 116 

liorridus. 116,110 

JaliscanuH. 117 

lanatus . 117 

longisplna. 117 

millcHoruH . 116,117 

miuimuH. 117 

nelsonl. 117 

pai'vlfoliuH. 118 

pringM. 117 

pulioHcons. 118 

ilulntinelolMitiiB. 116 

torijnatuB. 118 

wrlghtll . 116,118 

btyHovli . 319,120 

ciiuHert . 116 

/lorrifbw.... 116 

ineuluria.. . 319,120 

palmwi .-. 119.180 

\>arvlfiorm .- 119,120 

ij[uinquvli>btiim........ .- - 118 

Eollptaalba.414,546 

Eggplant . 406 

Elapliriiim (mbmouillfonne. 114 

bipolar . 118 
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Elaphriuia. ID 

ovalifohitm ..-.- 111 

f'jUdvrium . 120 

liijj()i)vh __ ___....... 120 

clliatmn. 122 

roulivri . 110,118 

loiifjiHopiiluin. 122 

minimum .. . 117 

imlmm-ns . .. 118 

itfiiflorttm . 122 

torqntitnm ... 118 

wrlghtli. 118 

Eldor.59,101,407,429 

Elocampano. 108 

Eloocliarls. 274,437 

albiila. 432 

oapltata. 452 

engolmanui. 518 

glaucescens. 518 

molauocarpa. 452 

microcarpa. iSH 

miitata.30;i, 430,400,61^ 

ocLroata.4,"i2,400,518 

ovata. 4:10,518 

palustrla glauceBcoiis . 303 

proUfora. 152,518 

up. 315 

tomilB. 518 

tortilla. 400,430,452,618 

trlcofltata. 452 

tulMjrotilosa. 452,518 

ElephantopuH. 380 

nndatua.318,402,406,45(1,613 

tomentoauH. 513 

Eleusirie iudlca. 315,414,510 

Elm, American. 390 

slippery. 482 

Elma.47,1,48:1 

Elodea . 468 

Elodea . 458 

Elymna coudenaatua.35,91 

glancus. 35 

virglnlcuH. 617 

Bmliryopliyta..■. 468,401,612 

Emlwyophytoa. 444,469 

Encholada. 220 

Endemic gtmora. 4.59 

Bngolmann’a aprnco. 43,47,66,69, iKI 

Bntada polyHtaohya. 2!16,2;i8 

Entoroloblam oydocarpiim .... 228,2:16,230,,238 

EntomopliIlonB pollination. 3911 

Bplcampea macronra. 262 

ap. 260 

Epigaea. 458 

repeua.. 630 

Epiphytes... 402,421,436,440 

Equlaetaceae. 88 

Bq.nlaetam hyemale. 88 

Bragrostis hirauta. 451,616 

major. 618 

nlttda.316,451 

peotdnacea ..«14,616 

piloaa. 616 

reteacta. 378,804,461,616 

BredhtltM. 380 

hieracifcOJa. 818.416,400,647 


Erlautlmfl. :U4 

coinpactiia... 431 

coutorliiB .40!l, 410,161,513 

BOociliaroidoH. 437, 

4;18,4:10,4 iO, 112,410,461,4lH), 513 

Ericiw'oao. 1112,122, O.’O, JOl, 1(W, (00,602,0:)): 

Krigrron . 472 

.■unmna . .. 515 

oanadoiiHlH. 318,377, 111 .8, :i87,109,114 

llwoarifolliiH. -113 

pnlcliulluH. 515 

qnoroil^olluH. 4.37 

ramosuB. 515 

boyrlchii. 545 

vermis.457.615 

Erlooaulaceae. 402,520 

Erioeatilon (•ompreaBum. '153 

deeangnlaro. 437,13.1,520 

Eriodmtdfon tomcntoaimi . 180 

Erlogomim elatnm . 1)3 

Htellatnm. 93 

tomontoBiiin . .153 

Erlopliornm vlrgimcnm. 428,518 

Eryuglum virglniaiiuiu. 455,5:15 

Erythrlua ilabelliforimH. 256 

horbacL'a . 431 

lauabi . 266 

hl»l). 236 

EHbllclila odomra. 166 

EHi'iilK'Ckla. 110 

acupiilcoimiH. Ill 

berlundleri... 110, 111 

Hava. 110,111 

hartmanil. 110,111 

Utoralis.. Ill 

macrautha. Ill 

EHpinocilla. 230 

E.stoca banco.241,218 

Estropajos. 2.31 

Etouia Hcr ul»formation. 481 

Enagavo. 221 

EiionyimiH . 458 

amorlcaiiUH. 532 

EniMitorloao . 401 

Enpalorium. 314,380,400 

album. 513 

arojiiatioum. 150,513 

caplllifolimu. !)77, 

394,408,400.41:1,114,140.457,4IH), 472,613 

cooleatinum. 402,513 

ooronoidfollnm. 457 

fomlrului'ciim. . :177 

hyasopifolimn. 467,514 

lonoolepiH. 467 

llnearifoUnm. 406,400,513 

maculatum. 643 

porfollatnm...- 61:1 

pinnattfldum.. 400,457,543,514 

pubescona.- 513 

pnrpuroum. 423,513 

rotnndifoUtim . 378,405,400,409,467,640,544 

aemlBerratum. 403,457,644 

aerotinnm .. 408,457,544 

ap . 408,4(15,644 

torreyauum. 467 

verbenaefoUnm. 467.544 
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J'lifTi*. 

EupliorLiu <*urtihli. 151 

ipociioiianluio. ■ir»J,5!l!} 

luucnlut'n - ftK 

autniiH. Kti 

liolygoui f( )hii. '^ 0 . ar«i, 

a;!),»«), ;»i5, ;«i), arti, :w>. ;«>i .r«i 

HP. 2ai) 

Eupiiorbiiifoiw' rw:, li-i*. .‘Stt, ar.i}, an’i, nut, hw.kji 

Eutliainift. J5H 

(•(irdlinittiirt.. — !11H, 157,515 

EiiwaHlufriii . IH‘J 

Ev<3uing primroHO. 100 

Evorgi‘t‘ou-troo formntlt)iiR. ;J7I 

Evornui vxilpina .KK.H3 

Exolmflitlium disefjidoum. 510 

F. 

Fal)a vulgariH. SlU 

Fagacciio .!il,:M(!,4(il. 

Fdijaro iiferohi .113,1(11 

Fjigo 2 )yrnm fagopyinim. 535 

FaguH__ _ 401,15H,530 

nuuM'icaiia.IKW, 401, KH. 107.130,5311 

<‘aHtan(*a . 483 

Hylviitlda. W3 

Palcaia. 458 

fomowi.4IO,6;i() 

Famllii'h, goixxra, awd him\c1«h <if DIhuhiI 

Swamp, (listi-nmtioii . 403 

pronilmmt in DIhiiuiI Hxvamp . 101 

Fouco planlH <if Moxico . SSI,355 

IxjstH. 53|r)5 

rallfl. 10 

Femwl. 114 

Fern and Poafc Mohh aaHdclatliai. 438 i 

lorgn. 438 

Foriia. 14fl,:il4,403,lir,43l,438,4il5,440 

coll<3<‘io<l In Mnxioo. 140 -161 

foroHt. 43:1 

tree.-. 4:w 

FertllizorH xiHod on trnck hoUh. 317 

Few'no gJ'OHfi, rwl . 383 

meadow. 413,400 

F<wtuca. 58 

olatior. 413,1011.517 

myuruH. 108,617 

(Kifcollora.:i87,408,617 

mbra.35, .'HI, :1H3. 3H0, 4 III, KHl, 617 

glancowMiliH . 410 

Hcabvcjlla. :HI 

Hdnrea. 617 

Fit)or iilnutH of Muxioo.iSiO 353 

prodnctH. 340 

woi’king Implmuontfl. 348-361 

FicwH oarlca. 375,310,413 

Field cropH, Diwiml Swamp region.410-413 

iwaa. 4418 

Plorro tallador. 344 

Pig . 314,376,413,413,470 

PlUces. J®8 

Pimbrlatylis autumnaliH*. 378,439,4(M), 618 

oaHtanoa. 463,400 

laxa. 439,‘100,618 

BpatUeoa . 374,379, 

813,815, .T0.3, !«W, 378,440,463,400,618 
valUll .. 463 


li"!!- . 

luilsikui. 

P.tge. 
43,18,110,(18 
4(1 

Oregon .. . 

4-^ 

red. 

... 31.‘13,4« 

huluapino.bi (Vi'nr d’Altmes ... 

. 13, 

Ill, 50, ,”1),(Ml, 7 7 

while, in ('(cur d’Alcm's 

. 31, 

i:i. 18,40, 

,5h,,’)l),70.88 

Piro bbick.s. . 

. 88 

blower. 

.. . 341 

Ptrewood. 

iU\ 

Firewood. 

35." 

Fish nolH. 

IK* 

poison. 

. 357 

Plag.hWOHit. 

. 30 

Flavoring plan! H. 

.... S.»«,327 

Fbix, Rocky Mountain. 

.93,09 

FtiHir mafcH. 

. 310 

Flor do venodlllo. 

. 339 

Flowering shrub . 

. 97 

Fly brushes. ... 

.... 310,3.13 

FiH'iiieulum foenlculmn. 

.... 411,.VIS 

Fogs In C'leur d’AleueB . 

. 30 

Forage plants, Dismal Swamp ivgion.... 113, 


103, lHH,4iU) 

ForoHt claaailleation, (Jcnur d’Alonoa. .lO 

. doHt rnctlou 1 ly famors. 

. 71,80 

by Are. 

. 03-74 

by lumbering . 

... »5,im,79 

by raili’oadH. 

.... (13,70,80 

by wind. 

.. 01 

oioctH. 

. 76-78 

in CcDtir d’AloncR. 

..... 3,01-78 

fires, burned areoH . 

.71-75 

in Occur d’Alonos..— 

. .1,61,03-71 

in DiHmal Swamp region ... 

.... 415,410 

lormatlons. 

300-100,485 

inland, Dismal Swamp region .. 

.... a»-40fl 

mixed,Dismal Swamp region... 

.... 306-405 

liroHorvatlon in Ooeur d’Alenes. 

.75-88 

protoetion, system proposed — 

. 79-85 

renewal, in Dismal Swamp region... ^ 

rosorvea. 

. 70 

resonrcoHof Oosur d’AlenoH. 

. 43-56 

zones, Ctmir d’Alones. 

..lO-Ol 

PoreHtH, inllumu’e ou climate. 

. 76-78 

lullnenco ou water supply. 

... . 70-78 

yield per a<’re of tlmlior. 

.71.76 

Fotliergllla Carolina . 

. 4.54 

Fouiluioria spinosa. 

.. 335 

Foxtail, yellow. 

. ITS 

Fragarla.. 

.. 158 

drglnlana. 

.98,‘171 

australis. 

.. 638 

Fraxiuus . 

.. 468 


.. 483 

carollniann. 410,430,449,466,400,481,637 

tsonilea.- — 

. 483 

nigra. 

. 483 

Fresh-water formations .. 

. 486 

marsh formations. 

.... 430-440 


.... 313,318 

aiHistoado... 

. 313 


.. 318 

iiedlado . 

. 313 

(Wido... 

.. 213 
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IN'DKX 


I'llKi'. 

cm'n'Muli). aiU 

t^iirvaiiniln pirtu'hiM . ai!{ 

. ai:{ 

hcrti'laiin .-. 31.‘i 

liiV(tr(>ii(t . t!lH 

muMniKilln . 2i:i 

uH'xlcatio . . . aiU 

nuntulo IhiIii :J1I$ 

iH'Kfn . . "Ill 

luimo ionitii’iiUl]]i). SIS 

Haijnln .. . 2i:i 

I'YliW'. 43J» 

t'rosl-H 111 <'<«'ar <1’A1 ou(‘h. 20 

DlHinal Swiiiui) I'c'Blou . !i3W 

finilti li'i'<rt,Diamal Kwamu ravioli. 413 

Frulia.314-23:1 

of DIhuiiiI Hwamp ropion.4Wt,470,471 

iioxioo.3U sai 

Fiiln'uji hqiiiirroHft. 40(1,4:10,453,618 

hiapida. 463 

hyjfrojiKitrica... 440,611 

OalVOHlt'HH. 611 

FuukI .6»,:il4,3;6,610 

attamking foraat troos. (16 

loaf. Oil 

paraalUc loaf. 403 

Haphrojihytlo.. - .106,401,406,421 

Furiivaoa. 1614 

G. 

GaWtla. 403 

acapulcoiiRUi. 137 

glaliolla. 137 

marglmliH . 13(1 

piloaa... 373,310 

roffnlaria.!.. 464,630 

HCHsUiflora. 464 

volubiliH. 37:1,370.310,406,108,410,630 

Galliwi ..600,607 

GaUum.;118,6(M1 

aparino. 611 

cJrcaoMum . 513 

<’layt<nil. :{K(i,fil3 

. 318 

hlKjtidTilum. :i71i, 

il«3.381 ,:iK3,:»«!, 45(1.485,188,6(Kl, 5(6.613 

pilcwmm. 613 

iitirUn'/um .. ... 818 

fllifollnm. 460,613 

Galllifirry. 400,4(10,477,47» 

laud.347,407,408 

Galpliiinia glauduloHa. 137 

Garamljnllo. 320 

Garden veKotablea.30,3J, 38,310-313,276,40:1 

of Dbujaal tiwamp rogloii.410,411 

Garriguea. 873 

QwvanolUo verde. 313 

Garvauzo de plcaobos. 213 

Gauge. 141 

Gaultherla prootunbeuB.431,460,638 

Gaylussada. 458 

dumoaabirteUa..,... 466 

' Cxundoaa.401,404,471,478.477,478,687 

realutiea. 471,887 


Oldiaendtau.. 376,884,401,404.406.406,4^468.606 


(Ic'lsi'inluiu Ht'mpKrvii't'iis .:ri 6 ,:i 80 , 

im, km, k6, (ki, lao,cw, 
a'}, Hit, l.M, KiO, Cii, I7il,48n.6(t6„');)7 

(loncra.oiidomlc. l.T.) 

mnuotyplc . 168,160 

uniuMulouiif . 160,1(10 

nmnlK'r. Dlhtiial Hwauip j'cgittii .... 101 

<Uiutiaiia«>lh(>ttil .... KCi, ir>0,r):iH 

porpliyrio.... 4,60 

G«n( lanacfat' .. . ... 103,638 

UorauiiM'oao . .. 103,6:11 

Gaogmplilc'a] afliuttloH of llora. 313 

GooKi’ftphy of Tlianial HwajU]i rciglou :t:il-:il3 

Geology of (kimr d’AlonoH. 1) 

Dlniual fiwamp region.:U2 :it4 

Oeracofco Inland. 207 

Gemiiinu carolinlanum. ,6:11 

Gorardla . 311,458,640 

divarlcata. 640 

liulfolia. 46(1 

maritiina. 318 

pnrpnrea..410,610 

lenwifolla. 610 

Gorardloao. 401 

German mlllofc.413,400 

Gemu. 468 

(iauadeuHe. 638 

Gllia aggrogata... 103 

Glnanwort. 862 

Gluditsia tr iacontbus. 483 

(Hyceria . 460 

flnitanfl. 30 

uorvata. :10 

Guapbidiuiia bollori. 610 

irarimreum.318,310,380,400,510 

Golden rods. 4(X) 

Gonolobma. 4.”i8 

Gonolohtu).. .. 410 

Gooseberry. :10,I>7 

GoosoEoofc. 85 

GordouialaHlaullins . 164 

GosHyinum liarbarUmHO .180,351 

lierlMWeuui . 3116, :117 

HP1> . 335,330 

{(ooania pallida. i:i8 

HtipulariH. I:i8 

Golwrnadora. 330 

Gordo. 311 

Gintrd, wild. 121 

Gom*dH. 360 

Gi’anilneao. 270,:R)1,303, 101 

Granadilla .. ... 143 

Grape . 371,470,477 

muBra<llno. 376,107,430,411),471,477,110 

Oi'cgon. 07 

sninmor. 376 

Grapbepboram wolflll. 36 

Graaper.311,348 

Qr aea I'oots... 363 

Grasses in forest areas. 401 

pine barrens.1. 406 

of Ooenr d’Alenas.35,30 

(3ratiola pllosa... 406,460,640 

spboerooarpa. 440,460,640 

■'^ginlana. 440,640 

Gfrattoleae.. 461 
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GmalUf' IhikIb in ('(puv il'Ali'nps Hi ill 

Qroonl)j’lor.Ii'ii ^37, 

laurol-liiiivi'd.- -- IWI 

roniifl-lpiivod. . 1'5» 

Gronovialoiitjinora. IW 


GroninT imt. 

Giiiutu'uni fonltori 

. 

(hmvii. 

Gnayivliii 

(hiiiytifiin . 


GtiftKiima ulmlloliii. 

Oniliiudina inmdiiculla . 'iTi 

diolon.. 

Quui. :5it,:i;ii,4Ha,r.:«i 

black. :«<. 

in. iiH, lai. laa, iisi, i:>i, 

l‘Hi, lai, lai), MW, 1711 , IWI, ISl, IKl, KW 


cotton 
liaiMiw 
h(nir . 
hWCOt. 


i»i, nil 
-nii.riim 
n«,477 
liiw.mw. 


Him, IlKl, 1(11,1(17,4111,17(1,477,17H, l«3. IHIJ 


r4yiun«)Ki*)uniuo ,|rti)onica. IJHI 

hulK'ordata . bW 

GynmoiMigoii innblKUUB. t(IK,4r»l,r(l(l 

broviffdiUH. 4f)l 

Wymuohiicnnao. l>13 

(lyrmtftcbyHcmnui . - IKJJ 

Gyrotliocacaidtttta. 

^^mciliH. 

odorata. 15!J,flSi{ 

praocox. 15*1,533 


11. 

Halw.. 

Halmiiariu. 

blcpbai'tKlottlH. 

cluvollata. 

criHtata. 

intpsra. 

nivca . 

Habllla. 

^acllo^^u^^. 

nackborry . 

■Bbumiatoxylon b< ircalo. 

cuinvuchiiimiiu. 

ITuii’ liniHlics. 

Hall ipUilc plan Lh . 

HjiloidiytlcplimtH . 

IIulomKblaccac. 

Tlanianiolidaccao. 

ITainauioliH. 

vir^luluna. 

Hammix’k. 

clay. 

flat... 

high. 

marl. 

Hand luign. 

Harouga. 

Huaflock rorm of plant h . 

Hatamodo of 1)ark. 

Hats, polmdoaf. 

Hava.... 

Haws. 


. 257 

. :iu 

..4(10,533 

. . 131,633 

. .. IIHl, 4311, IRl, ,633 

. 45:1 

. 453 

. 3.57 

. 330 

:«M(, 471,483,183,537 

. 337 

. 238 

.3713,353 

. 30(1 

. 30(1 

. 403,535 

403,4iKI,537 
.... 458,1110 
404,637 

. 484 

. 481 

. 481 

. 48t 

. 481 

.... 343,31« 

. 400 

. 380 

. 01 

.... 339,341) 
.... 313,857 
. 483 


PlUfC 

Hay. 30.31,33, ;e(, 3“), 30,37, Kill 

lliizlcnut. 94 

Tlodgc plants of Mc\lci>. 

Tlcdwigin. .“ilO 

ireleastriim piilniloHinn . 51,) 

ndcnium vcnialc . t,)7 

Hcl laut-lu'mnni canadi ‘nsc. ,383, 

388,380,101, IK), 1117,108, .333 

covymlM)snm . 4,55 

lloliantlaiH . ,311,4.38 

anfniHtilolinH .4.37,.310 

atrornbciiH . 403,404,r>10 

lIcliocai'pnH. 13,3 

amcricaimH. 13.3,130.138 

(inu'ncttniiK . J38 

liojxtuuiK'iiiim . J25 

uiipendlcnliiliiH. ISO 

arlHimscous. ISO 

attcimata. 13K 

KlaudnliforuM. I37 

nclsoni . 134 

nfxlilliirus. 130,1:17 

occulcutalis. I37 

palliduH . 13S 

Palincrl.130,138 

polyandruH. 130,137 

mihjlitriut . 13(1,137 

popayancnhlH. 13,3 

rcticulatns. 138 

tomoiilo.sns. ISO 

tomvntimiH . 1S8 

trUdjopcMlnH. 335,136 

Uomorocallis f ulva. 531 

llomlcm’plia uilcrantha. 453 

nouiliK'k. 1*3,48,08,70,6.30 

MorUmH’h.A5!),5l,55,0:i,»8 

Patlon’H.43,5.3,54,00 

Hpnico. 4*3,50, .36 

water. 101 

ITonip, sisal.8!19,313 

Tampico.310,313,344 

Jlcpaticae..314,4lC,610 

llcniclimni laiiatiim. 103 

IIcrbaiH'iniH plantH.433,4.3.3,485 

Ilcnnannia. 1.30 

inllala. 130 

palmer!. Wl 

pancillimi. LH 

texaua .DO, 131 

Ucrpv»tt» niomilrrn .371,3(13,.318, H03,360 

nc8iM*r((gcnla. 303 

Htricklaudi . 303 

llctoi’optei'yHiwapulcouKiH. 130 

llvIernHlcum . 115,131 

Hotorotbwa Htibaxillaris.-— 457 

nibillo. 3(57 

nibiMc.uH biseptuH. 174 

emUtoxi. 174 

lUBuihot. 174 

mnseboutos .. 317,304,886,538 

roou-HlnwJtia schizniwtaha . 176 

sabdarlfCa...— 333 

soblzopotalnM. 176 

.. 176 

Hickory. 473,470,488,484 

ino^ernat. 4.07 




















































































































JNDKX 


noH 


I'tlK'*. 

HUkory wMirfy. 3(B( 

IticoriH. 

ttiim .:«iH,4(»T,ria» 

niinaiii'a. .. 

(•lU’oli'iiiie-Hoittnutrioimllh. 453 

fflivbrn.;ttw,:{n«.r.23 

inici’fu’urpa .. - ffiSl 

vjiioHji .:««». i(r>,r»:i3 

Hii'mclinn Ki'oiiovll .;ilH,513 


viniostiiu . 4ftJJ,543 

ITigliliiiul . 481 

nijj^uorlllii. 335,2:17 

nikora . !J68 

mtnania. 358 

wanomi. 258 

TtluHTOeli. 230 

HlppooraLeu acapnlfionsiH. IdO 

moxioana. 110 

paxicilloin . 107 

Hp. 3'):t,3r»5,25<t 

nniflom .-. 110 

iililia. 107 


Hiraoa parviflora. 1:19 

polyLotrya. 139 

polyhoiryu . 1:19 

HirtflUi polijandm . lOlt 

HoRwoed. 408,473 

HoIoub lanatiia.— 403,.11(1 

Holly. .ITJ, 308,435,477,479,48:1 

Holly-leaTed bnck bruali..'W, 59 

HolodlwiiH (llhwlor. 68 

HomaloconcbruH buxandrua. 461 

oryzoidoH. 440,4(M), 61.5 

vlrgiuious.316,615 

Honey locxxat. 183 

Honoysnckle. 400,411 

JJonkenya . .108,383,468 

Hordoum puBillnm. 413,414,473,617 

Horae nettio. 414 

prickly. 473 

Hor«i>t<K)tb com. 407,481 

Horaowood.41:). 414,473 

Horalordin nowbex’ryl.. ... 180 

Hortna clifEortianna. 126 

Hottonla Inflata . 468 

Houatfiiila. 468 

oaornlca. 408,641 

nTiainiiobU. 310 

Hnoklobon*y.88,60,80,303,471,470,477,479 

Hudaonla. 880,394,468 

erlcoides... 407 

tomontoaa. 376,377, 

383,386,388,389, 449,485,496,497,583 

Hndsonianzone. 447 

Huila. 884,347,349 

Hnlnecastie. 388,336,3:M 

Htira orepltaufi. 267 

HutB,m&terial. 240 

Hydrochloa flultans. 461 

HydroCotyle caabyi. 465 

ramuicmlcAdea. 440,460,685 


nmbellata... 374,817,378,436,437,440,460,688 


vertlcUlata... 466,685 

HygropbUe foreat, DiamalSwamp..... 3^417 
BCymenocallis ap. 146 


llyiK'ricaccai*. 

llyiiorlcuni. 

adpr('H.siim . 
aapalatboiduH. 
dptmlflorum .. 
faHciculatiim 
gfLll()l<I(‘H . . 

imiUlam 

porfDrafcuiu... 

plloHum. 

virgatnin. 

Ilypnniu Ixiscii. . 
x'upri'HHlformo 

HP1>. 

Hypoxia birauta.. 


I'ago 

... 317,1(13, t!r>,4!Hi,53:j 

.:)H,i!r) 

. 161 

. . 461 

. 451 

. 151 

. KKi, (51,5;);) 

. .5:)3 

. fti') 

4)H),5.V., IHT), 19.5,19(1,5:):) 
... 4(H),455,1.85,495,61:) 


.. 511 

,. 611 
.. 611 
403,533 


Hex.3?3,377.319,499 

amblgua . 454 

axpiifolnim. 397,493,19:) 

raroliniaua. 6)3 


ctWHiiir .310,,117 

decidua. 430.4.54,6)3 

glabra...317,4(X),401,12»),431, 

1:13,4:);), 451, )77,4';9,185,493,493,533 

luctda. 430,431,433,4;):), 1.5-1,185,40:), 533 

oTttica. 397,:)17,:«.1,.179,398, 

401,410,.130,133,477,170,193,498,533 

paoudotbea. 493 

verticillata. 633 

vomitoria. 370,371.378,373,379,280, 

381,396,390, :«H), 31:), :)17,386,451,193 

Tllfacoae.:)17,463,193,51)3 

llyaantboH atlenuata.410,610 

gratloloidoH ... 405,440,540 

Iiupationa blAora. 433,6:13 

Impailontaooao. 403,633 

Indian arrow.. — 351 

<H>ru...... 310, >111,413 

Indigofora carollniana. 106,151,530 

oueruavacaua. 110 

IniticoHa. 110 

palmorl. 140 

Haluionillora. 140 

Inland lormat-lonH . 186 

Inaoet. atlaoka on wblto pine. >16 

Introduced plan(H,(iri)?lu . 461 

Inula bolcuimu. 106 

lonactia. 458 

linarlifoliua. 403,646 

IjuKotedolzurlllo. 

skunk. 338 

Iixomooa badera<»a. 473,5;)8 

pandurata. 638 

pea-caprao..168,386 

purpurea... 411,473,6)8 


(luamocUt. 538 

aogifctata. 374, .113,317,466 

Iridaoeae.9:),4(B,533 

Iris... 146,442,458 

oarollniona. 437,443,46), 533 

mlBSouriensIs. o:) 

vema. 403,623 

Indgatlon In Coeur d’Alouoa. 40-42 

Janardiapalostrla.. 446,446,400,534 

iBote.311,353 
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I'liKf. 

Istlo. 

Itoa. 

virginica. IWJ, 451,485,4(K), 537 

Iva. 


frutoatMsnH.-. 37!{,3Hf{,:}(W, 

:n(»,:ni,.3i3, i5(i, iwi,5i;j 


Imbricata 




370, :JH3, :w 1,301, JltW, :H13, !m 1,45(>, 1H5,513 


Ivy,poiuon.-.- 375,<131 

Ixtlo .313,311 

filjor....__—- -.— 311.3IH 


J. 

Jalx). 

Jamaica.-. 33.5 

Japan clover.40H, 4(iH 

JatropUa curcas. !S«t,aj3,355 

platyphylla. 351 

spatlinlata o<*cl(l(intalln__ 338 

atlmnloEia. 383,403,405,44!), 4.54,533 

Javilla. 357 

Joricbo Canal, DiHmal Kwainp rogiou.... 311 

Jossamino, yellow. 375,407,430,477,470 

JlxnHonweed .. ........ 411,543 

Juglandacoao... 4(13,537 

JuglaiiH. 458 

nigra.:ffl9,47n,533 

oblonga. *1>^ 

Juucaceao. 83,301,315,803,4«1,4(13,630 

.Tunol. 410 

•Tuncoldes camiwatru.4(10,631 

idloHnm. 160,531 

Jnnons.3rJ,363,413 

aoumlnatna. 439,630 

dobllla. 489,440,631 

balMcns. 03 

canadensis. 437,439,440,631 

dlohotomuB. 874,316,378,631 

efCnsns. . 437,631 

marglnatus. 430,631 

arlatulatus. 631 

polyoeplialns. 453 

repens.436,439,440,446,446,453,4(10,631 

roomorlanns. 373,378, 

37(1, 370, 383, 383, 301, 310, 311, 313, 
313, 316, 363, 3(«\, 807, 463, 485, 631 

association. 373,350,303,363,361 

BolrpoidoH. 374,315,378,163,531 

HotaceuR. 400,439,46:1,531 

teaulH. 631 

Juniper. 43, :110,:151), 865,417,433, 

428, 431, 4SB, 436, 431, 470,480,48:1,613 

alpluo. 43 

bays. 48:1 

forest association .. 438 

laud,obaractor .. 350 

light, or open swamp. 417,438-130 

mountain. 43,66 

peat.484 

reproduction... ^ 

swamp,DlHnial Swamp region.. 360,433-439 

Junipems. 458 

nana.48,66 

ocoidentalls. 88 

vlrginlana.48,58, 

370,271, 314,878, 300,406.407,477,613 

23592~No. 6—01-17 


JusHlaca. 

diM-niTiins 
grandillf a-a 


I’ago. 

43:1 

110, l,V>,5:t5 
. ... 156 


K. 

Kalo. 111,161 

Kalmia. 458,503 

angiiNtif«)lbi.136. i:tl, OKI. 1 W>, 503,53(1 

birsiUa . 455 

latifolia. 100, i0(.531,5:16 

ICarwlUHkla IminlioldtuHia . ISJO 

Klofferpoar. 470 

Klomalb Indian plant niuues. 107 

IndiuuH, plantH UHrul. 87 

Kuooh on oyiireHH rootR. (30,13:1 

Knoillla longipodicollata. 5:15 

Knotwood. 4U 

Koollia. 458 

arlHtatii.-. 456 

bysHopifolla-- 403,41)5,156,539 

inuLlt'a. -.. 4(KJ,5:iO 

Kiwtolotiskya. 158 

althcaofolla. 151 

panlculata . 180 

virginica. 374,379.280,383, 

86:i,:tio,;in,:iL3,iil3,:ti7,;)6i,366, Cii, (h5,53:i 

Kraunbla IrutoHconH. 451 

Krigia . 458 

Knnzla tridental a . 98 

Kylllnga pumila. 518 


I.. 

Labiatao. 330 

rja<5bnocaxilon ancopH. 458,530 

Laoinaria.1114,468 

ologauH. 457 

gramlnifolia... 406,457 

pUoaa. 457,514 

tonnlfolla. 457 

Laotuca saglttlfolbi. Mil 

LadloH, wooden. 350 

Lady cowpoa. 460 

Lagouarla sp. 350 

Lagoratroomla Indlca. 4 111 

L'agnai)an. 357 

Lake Drummond, altitude. 339 

••baructor of water. 365 

(litHci'lptlou.8)19 311 

Lamb's ipiartorR.95,414 

Tjauiiuiu oinploxlcanle. 539 

LautauaHp. 3;H) 

Larch, woHtern.4)1,59 

LanthoH. 43 

Larix occidontaliH.. :ii,4)1,50 

Laurocoao. 315,236,338,4113,489,536 

Laurel. 336, «{8,400,436 

oak.379,308,400 

Laui'ul-loavod groonbrlor... 480 

Laui'us uobllls. 489 

sassafras. 482 

Tjoaf anatomy, uond-Htrimd plants. 300 

Loaf structuros doijcrllwl.. 484-500 

IsxttllarltloN . 430-433 

Leivves of strand plants,pocuUarltlos.. 388-301 

Loohea. 386,468 

luggettil. 634 






















































































































rNjmx. 


Jjt'cht'ii iiKijiir HI'i 

iiuijar .. JU7 

inaritiiuii.JHo.IJTTtSffi, 

iiii, 

inliioi*. 4fJ7,53l 

iioni) .-. 407 

vllltm .‘tl7,.“)Jll 

iMfufnuhmii . Ml 

j^H'hiiKiiiiiii. au,Mr,3ii,;iir;.jiii,2i8 

L(‘(’r‘,i(i tu'i'niiiini . IMS 

Lngoiixiii iMM-roliiilftii . ISIS 

li('(!niiU(‘s . 412 

LL'f'uniiiu»«iio. 210, 

IJ2H, an,2!ir, :WI,.1H2,IIW, UW, 40i>, 121,408 

uow i)V rtivii...— 101-105 

U'ii'hdinUt . 150 

]jomnacoat>. 402,520 

LtMnoiiH. 214 

Lougua do I'orvo. 228 

Leiitibulariaoeao. 402 

Loyidiiim virginltitnu. 411,400,527 

Lfpifjonumutilinuin . 271 

LeptiloiioanatloMSo .. 4111,400,472,516 

Ijoptotloii. trichomltrion. .511 

Losiiedossa. .180,102,1(15,4(Ki, 108 

anguHtlfolitt. (51 

oapitatii. KMI 

liirta oblongiroUii. 451 

l)vo«iiml)oiiH . .'jlK) 

striata. 408,408,630 

stuvoi uogloctu. 630 

vlrginietv. 630 

Lotttica. 411,404,400 

Loucaona mltTorai-piv. Ill 

glabrata. 140 

gla\ica. 140 

sp. 220 

Louc<)lii*yam albldiim. 511 

glanowni. 611 

mluuH. 511 

Leucodnu briwdiypUH. 611 

julaoims. 611 

LotwsothoO. 420 

axillaris... 401, 

4S}, 120,431,432, ‘133, -I 111, 465,486,4110,500,630 

uatoHlvioi. 400,600,630 

ruoTirva. 500 

racemoHa. 400,420,4!W, 465,486,600,530 

Llanos 271,382.400,403,400,407,410,421,420,430 

Liaims, olamborlng. 410 

da^flcatlon. 410 

oUmlring. 418 

Dismal Swamp region.418,4^ 

in forests...401,4(S 

twining. 416 

woody. 

Liatrla .314,468 

Libocedras deoarrena. 88,89 

Llcania arborea. 234,237 

Lichen. 88,87,88,98,271,272,402.421 

Llohenes... 87,814,396,610 

Lichens of sand strand. 396 

Life zones. 447 

L^ht, or open, swamp. 417,423-480 

. Lightning as a cause of forest fires. 66 

Ifilaeopsia Uneata... 466 


I’tigt'. 

Llliacoai' .Ii;i,2fl8,232,2((),315,310,‘(((;2,521 

Lihnm. 158 

oatosbaoi. 463 

snporbnm.I21l,4!}5,621 

Tilly family. ;t 7 

water. !Ki, lu 

liima beans. Ill 

Limojulco. 223 

ill soil, olToft on vi'goUvtloa . 171 

nscHl on swamp soils.317,318,3.52 

Llmos.211,224 

Llmnauthomum iMpiatlcnm. L50 

Limnopliilo plants. 300 

Limodornm.‘468 

paiiciflomin. 163 

tuborosnm. 128,135,410,522 

Llinouium oarolinlannm. 313,317, .103 

Linacoa(‘. 00,402,531 

Llnarltt.408 

canadensis... 370,380.3H8,:«)1,102,408,400,540 

Limim floridanuin. 402,400,6,11 

uiodimii . 310,403,6.11 

striatum. 511 

virginiannm. 631 

lowisii .02,01,09 

Llppla. 220,337,274 

l)erlaudiori. 227 

lanocolata. 630 

nodlflora. 274, 

370,879,282,283,301,310,311,312,313,317,462 

palmeri splcata. 227 

purpurea. 227 

sp. 303,300,639 

Lipocarpha maonlata... 430,452,618 

Liqnidambar .306,400,403,404,‘106,407,158,400,511 

stso.’aciflna. 308, 

407,416,433,470.478,482,485,400,627 

Liriodendron.‘101,404,405,4158 

tiilipifora ..'H'S, 107,418,477,182.526 

Llstora australis. 453 

Litson glaticoseoiis. 220,227 

Live oak . 271,270,352,378,347,389,412,483 

Liverwort H. 50,421 

Lizard’s tail. 423 

Loosaceao. 100 

Lolrolla. 03 

ammma. 460 

glonduHfera. 466 

eanbyi. 460 

1 cni‘dlnalls. 612 

glnndulosa. ‘150,612 

inilata. 642 

nnttallli—.. 642 

pajndosa. 460 

pnbemla. 402,642 

Lobeliaceae. 462 

Loblolly pine. 373,380,482 

Locust, black. 380 

honey. 482 

Lodge-polo pine. 87,80,104 

Loeselia cocotnea. 230 

sp. 230 

Loganlaceae. 317,402,687 

Logging and mUUng In Cceur rrAlenes. „ 66 

Logwood. 238 

Lolium porenne. 412 
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PiiRe 

liongloaf pino..,. 4()ti, IS2,48U, tHA 

lionicora. 5J76 

conJugiallH. lOA 

japoiiion. dU.rjlS 

somporvirouH. 37C, 

Lophiola ainerlfaua. I.>3 

Lopliopliora wllliaiiiHli. 358 

Lorantliai’oati.53i, 1(13 

LotnH, yollow. 411 

Low inarHh.-. 'I^SS 

foniiallon. ilKl, 140 

Lower Auatral zone. 4t7.448,419 

Sonoran area. 447 

Ludwllrfa alata_ 374,317,465,634 

alternif olla. 440,336 

capltuta. 466 

glandulosa. 413,453,636 

hirtolla. 436 

linoarih. 440,44:1,465, D;}6 

inlorocariia. 371,317,455 

pnhutUis .. 416 

pilosa. 4i:i,'165,636 

Hphaorocari)a. 465 

virpato. 400,46,5,635 

Luffa eylindrica. 351 

oporculata. 133 

Intermedia. 133 

LnmlK»r... 14,40,48, .50, .51,63,61,66,03, (10,73,76,80 

Lmula . 450 

LyclinlH drummondll. 141 

moxleaua. 111 

Lycopoi'Rlcum osoulontum. 318 

Lycopodiaeoae.403,513 

Lycopodium alopocuroldos. 513,400,451 

carollnlanum... 451 

Inundatum. 378,4410,613 

Ly copus. 436 

enropaeus .411,690 

rubelluB. 433,436,6^ 

virgiuicuB. 639 

Lyonia . 468,601 

panioulata. 601 

LysUoma Candida. 338 

Lyslmauhia angxistifoliu. 537 

(lundrifolln. 637 

torrostrlH. 637 

Lytlmiooao. 317,443,403,634 

Ly thrum linearo. 30:1,306,466,584 


M. 


Macbrldoa pulohra 
Madia glomerata.. 
Madrofiowood .... 

Magnolia. 

acuminata .... 

conaplona. 

glauca. 

grandiflora .... 

tidxiotala. 

umbrella. 

vlrglnlana...... 


. 460 

. 100 

. 368 

338,410,468,483,484 

. 483 

. 488 

460,483,485,488,489 

. 488 

... 489 


335, 


410,4SS, 431,433,433,436,463, m 

Magnollaccao...338,463,488,638 

Maguey.338,333,243 

MahalamalB. 100 


Page. 

alahogauy. 9 g 

mountain. 

Majoraua. 

MalaiKjonna genloulata... 453 

Mallow, low. J.IJ. 

Malpighaceao. ai 7 

Maluri. 458 

angURtlfoha. 18.5, «I3,.528 

Maloa aiiipiHtifolia . I 77 

hederacva . 770 

purviflora. IHO 

rotuudifolla. 414 , 5.53 

Malvaceae. 116,230,235,350,233,317,163,633 

noton.150-181 

Malvastrum greonmanianum. 180 

■ prdutifidum . I 77 

scliaffneri . 180 

tricuai>ldatum. JHl 

MalvaviscuH lauoeolata. I 75 

palmorl. 176 

prlngloi. 175 

Maniillana. 2,58 

Honilis. 2.58 

MamillopHiH. 268 

Manfroda and relak'd genera, key.. 163 


spp. 14.5,233 

Manf redas. 152,163,156,243,240 

Mango. 314 

Manlsurla rugosa. 4.51 

Maussauilltt. 230 

Manzanita. 103 

Maple.418,483 

mountain. 69 

rod.334,398,404,418 

131,432,436,429,431,436,470,478,479,480,483 


sugar. 483 

Ma<iiils. 273 

Mai’ah. U6 

minima . 117 

Margai'ita. 229 

Maritime formations. 485 

plant formations... 360-305 

Marram grass. 833,368,369 

Marruhlo. 380 

Man’ublum vulgare. 830 

Marsh grass. 91 

MarshoIUa graminifoUa. 467 

Mats. 92,09,237,339,241 

Mayaca aubloti... 463 

Mayiiop. 471 

Maytonus phyllantholdes...— 109 

Meadow fescue. 412,469 

grasses. 480 

Modlcago lupullna.412,630 

Medicinal plants of Mexioo... 237-231 

Megarrhlaa... 115 

Meyarrhtza . 115 

Melbomla. 880,386,403,405,406,468,680 

arenicola... 886,464,680 

aUlenii . 680 


marylandioa. 630 

nud^ora.-. 680 

obtusa.— 680 

panlculata.-. 816 

ohapmani... 680 

pubens.-. 680 
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Monwmiii riifltla. 

. 

tiHiulfolia. 

virkli flora. 

MoliiHloiuiumo. 

nawlanwh . 

MnliiuMiivo. 

MolicaiU'uiuiuntH. 

nuitii’d . 

fllH'CtjlblliH. 

Mnlou TiuiHjto. 

Melons. 

Molotbrla aonnoll-smltbil 

l)ondula. 

pettdvla . 

Bcabi’n. 

Monthft (muadonsis.. 

rotnndifolla. 

splrota.. 

Moutzolla albicATillB. 

Monziosia.. 

Mescal. 

flasks. 


I'ajjf. 

. KW 

.m4(W,ir)i,.>:K) 

. 151 

. fi3<) 

... •tia,4tta,KJi 

.n;i,ffii 

... iHii.aao.csi 

. :«( 

. Mil 

. iw 


. 3U 

. 816 

. m 

mSlH,416,450,642 

. 120 

. 133,181 

. 101 

.414,633 

. 530 

. 100 

.. 60 

. 334,330 

.. 360 


T’hjto. 

Minerals of 0(rnr (I’AlonoH. 24,35 

MliioH <»f Cl(«ur (I’Alones.33,34 

Minhi}' in Ocenr trAleiios. 3 

Mlukulorsia. 11 !J 

billora. 113,115 

KalactioiileH. 113 

imiltHlora. 113 

IMinrlHora. 113 

Mint . 101,331,111 

ismn(l‘]eavo(l. 411 

Mihtlotoo . 431,433 

MitoUulla. 468 

ropoim. 403,405,131, 111,"),511 

mtrcola peHolata . 374,317 

Mixed forest. 485 

Mmum affine. 511 

Moc'kernut liickory. W 

Mollngo vortieillala. 3711,310, !170,3711,385,388,536 

Momordica cliarantia. 133 

eharantia cibbreviiitu. . 123 

ojyercidata . 133 

zeylanica. 133 

Monarda. 468 


maguey. 334 

plant. 310 

Mesembryantbemum. 303 

Mesosphaernm mgosum. 460,680 

BUttVeolens... 336 

Metato. 210,886 

Mexican almonds. ^1 

and Central American plants ...... 145-300 

beverage plants. 333 

bfrnsb and broom plants. 253 

dye plants... 237,238 

fence and hedge plants. 263-366 

fiber plants. 339-363 

fruits.314-333 

medicinal plants. 337-831 

plants, now or iwo speeios. 105-300 

plum.310,317,218 

seasoning and flavoring plants. 326 

soap plants. 331-337 

tanning plants. 337,838 

wild flowers. 350 

wood-yielding plants... 366,360 

Mexico, eorools and vegetables.—.. .. 310-318 

notes on asefnl plants .. 300-366 I 

studies of plants. 146-800 

Miorampells... 116 

Mloranthemum micranthomoldes. 460 

orbloulatum,. 466 

Mlcrosechlum helleri. 122 

Midshipman's butter. 316 

Hikanta .-.-.. 468 

soandens... 274,318 

scandena . . 364,416 

lOllet, Gtenaan.412,460 

Muling and logging In Ocenrd’Alenes—. 39 

Mimosa acantbocarpa. 141 

caerulea... — 141 

lacerata... 141 

xanti.. - 141 

Mboosaceae. 629 

Mfflnilns.,...—— 468 

ringwos. 640 

MxiSsnfl deposite of Coeur d'AIenes.82-26 


punctata. 318,377, :«)2,303,4113.408,539 

Monimiacoao. 600 

Monkey’s dinner bell. 26'?' 

Monniora acuminata. 406,466,640 

carolinlana.-. 466 

monniera. 274,376,270,306, 

310,3U, 812,313,318,363,366,460,469,485,640 

Monocotylodonos. 513 

Monotropa uniflora. 103,160,636 

Mouctropaceae. 463,630 

Monotypic genera. 468,450 

Motpiilea kiinthiimn . 196 

Moraceae.... r.. 316,463,531 

Morning-glory. 414,473 

Morns. 468 

rubra .. 300,524 

Moss, black. 87 

peat. 381,417,438,471 

Spanish. 371,383,431,471 

yellow. 88 

Mosses. 50,76,373,311,403,403,431,4SH 

in mixed forest. 103,4(B 

Mountain asli.55,60 

grass. 256 

maple.65,60 

Muhlonborgia. 353,383,288 

capillarlH.I»l7,388,r}16 

aUpos. 370,370, 

283, ai6, m, 387, m, 300,3(H), 313,816,461 

triobopodos.287,888 

Mulberry. 275 

paper. 4L3 

red... 800 

Muscadine grape.... 376,407,430,470.471,477,479 

Musd.314,610 

Muskmelona. 847 

Mustard. 224 

Myglnda scoparia . 106 

Myrioa. 280,373,377,378,31)8,394,403 

association. 370-377 

carollnensis. 271, 

272,294,299,300,316,370,371,372,377,370,383, 
386,890,392,400.404,477,479,4BS, 623,640,645 
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PoflO. 

Myrlca perifera. 5551, 

sat, ;)ix), :nii, 45:^, 4K5, 53:t 

MyriPdPnao.31(1, KiStJiSSl 

MyTiopliylluiu . 441 

l)inuatmu. 4f»fi 

liotorovhylhiiu.44l,44«,ri;M» 

Myrtappm* .. - !i3l,it'!'4,r>(W 

Myrtia.Sira, 47!1,477,4rtt,5a:$ 

«'ra])(>.-.. 413 

wax.Ji3!»,40() 

Myi'tTiH arayaii. a3l,a;jr» 

N. 

Nabalus. 458 

all»us. 543 

vlrgattiM. 45ft 

Najadareao.4(13,513 

Kama cinadrivalvl^.--- 450 

Nanclio.aiT.S'JT 

Nausomonil owarpiiK'nt. IB»5 

Nolumbo _ ................... 440,447,468 

lutoa. 44“!, 44(1,630 

Noowaabingtonla flotiorao . 366 

Nepotoceae. 101,318,4(11,403,6;il) 

Ne2>}tvo(liuiH iiuiUc . 147 

NeaaQa loHirfpoB . UK) 

prlnfflei...198,100 

Nettle. 06 

flbov, uses. 95 

horse. 414,473 

Nourofarpnin javUenso. 1(W> 

Nlcotiana attenuata. I«4 

rustlca. 358 

NiasoUa. 146,167 

con/ertlfloru . 157,100 

laxirrr . 157,103 

(llversifolla. 100 

dodgel. 161,16:1 

fruticosa. 167,103,108 

guatoinalensls. 163 

hli"snta. 167,100 

hlrstitiflora. 108 

laxiar. 103 

niulUllorii. 161 

nolsoni. 103 

North Aumrlean synopslH . 157 103 

platycalyx.157,160 

platycsarpa.157,1 (W 

priuelel. 158 

rooemoMi... 157,10!$ 

wihottii.,. 157,158,100,10!$ 

ootosa... .. 167 

Wlslizeui. 157,158,100, Iflil 

Nltidao. 135 

Nollna. 340 

Nonhygrophlle Inland forraationa.. 300,805 410 

Nonpalustrino simscIob. 450 

Notholaena ferruRliipa . 148 

nivea. 148 

doallMita. 14H 

sehaffuerl mexlcona. 148 

elnuata. 149 

Nothoeoordum Wvalya. 403,531 

atriahm .-. 4(B 

Nuphnr . 458 

Nntftrasa,—.. 414,473 


Nyinpliaoa. 

advona. 

l)olyHOi)aln .. 
saglttaefolia 
Nyiu])liai>a(‘na«. 

Nyssa. 

aiiiuitloa_ 

blllora. 


aylvatloa 
nnlflura. 


I'agp. 

. 458 

. 444,440,530 

. 00 

. 463 

.im, 116,403,530 

.311,410,468 

.130,431,419,inO,.!!!!! 

.:t$4, 

417,418.419, OKI,431,430,131, 
119, l.V). 179, 180,63), 6:t3,6:)0 
.... 870,;«l», 101,476,477,5:») 
. 418,431,479,(83,486.498 


O. 


Oak. »B, 

360,371 ,;$M, :)3I, :(3H, 316}, :$9H, 399,408, 
401,405,407, 130,(73, 177,478,483,484 

Isirrcn .. 483 

blw*k. 483 

blapk-Jack. (83 

ehoHtnnt.. 48!$ 

cow. :$98,4(H(.479 

laurel. 370,!198,4lXJ 

11 VO. 371,370,373,878, i$H7, m, 413,4H3 

«Vop<'Up. 183,483 

post. !i«8,ffl)9,4(K),40:}, (83 

(inoreltrou. 477 

rwl. 398,41X1,407,478,483,48!$ 

roi'ky. 483 

Boroby. 483 

Kcrub. 484 

Hpaulah. 37$, 308,4(KI, 477,47H 

water. !«(H, 400,407,476,477,483, rat 

white.!$08,410,407,476.477.478,483,48!$ 

wUlow. 398,400,407,470,477,478,479,483 

Oats.... 411,408,409,480 

Hoa...... 368,!$0U 

Ocrncoke Island, biljliography. 319 

csllmuto.. 363 360 

c.ultlvatod plants. 376 

Boology. 307 

hvimldlty. 301 

list of plants...!116 318 

pliymography. 300 

rainfall... 306 

soils.. . .. 307 

HiiUBlilno xwiords. 301 

tomiKjraturo rtwords. 303 

wind vw'ords. 300 

(hloulosoliisinu uphtigul. 610 

Oenothera.3 h1,394,468 

liooknrl. 100 

hnmlfusa. 371, 

376,379, SHI, 307,399,11(1(1,313,347,370, .*$70, 
!183,8H6,!$80,388, !$«9, IMW, 391,466,486,636 

laciniata. 460,636 

Oloatwao. 403,637 

Oldonlaudia glomorata. 318 

unlilera. 318,460,460,641 

Olea atnorlcana. 483 

Olive. 317,330,337 

Ainerl(*au. 4H!$ 

oil.31)0,3113 

OUa. 834 

Onagra blunuln. 635 


Onaflrraooao. 100.317.443.403.634 
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rcfBEX. 


I’HKO. 

Onion, wild. 411 

Onlouh . - - .. U7,2!KI,4rt6 

OniMdonHi'Hblliilis . 5JU 

<)Ht>n CornuilIoiiH ... 

or liwlit, Hwiimii. •liSWau 

iiiiirHh . 485 

OpllHiui'niiBwdni’luH .‘,J5:J,:J15,4ril 

(limluhtor. 58 

Oliuutiii.!SJ(I,!1K(I,45K 

llcuH-indlr«> .-.. lilJll 

(nmniia .!tH0,J{HS,:{Hl,31«,4()3,4rirj,63‘l 

IKWorvi.370, OTl.anO, ills, 165 

Hpii. 864 

turn.-. 830 

vttl{/iirfs .... 403,406 

OrauBo. 314 

Orchard jn'ttHH. 412,461) 

Orclildaonao. 145,401,403,533 

(Irchidtt.4il5,4116 

OroKauo . 310,337,354 

Oriigon fir. 43 

grui)6.00,97 

Orolianchaccao.463,541 

Orolianchominor. 413,473,541 

Oroutium. tuiiiatlcmn. 463 

OryiiopHiH oxigna. 36 

Oflage orango. 413 

OsmanthnH americantw. 455 

Onmnnda.403,458 

cinnamomea. 433,611 

TPgalis. 433,440,460,511 

Osurandfwpao. 463,611 

Oatryu. 468 

rirglniana. 400,533 

Overcup oalc... 483,483 

Oxnlidacojio. 463,531 

OxaliR cymoHa. 531 

Aliped. 501 

ro<'iirva. 5!11 

HP... 145 

Htrlcta. 531 

vlolacoa. Oil] 

Ox-oye, Hoa. 301 

Oxydt'ndmm. -.404,406,458,477,478 

arhorunm.. 308,400,404.470,470,536 

Oxycocmw. 458 

macrcoanow. 378,471,485,5(W,IS17 

P. 

PaohysUma myreluites. 33,f4i 

Palisade tissue .. 433 

Palm. 830,357,430 

date. 314 

leaves... S'iA.AOS 

uses. 339,840 

nut.814,SJ3 

oil. 230,888 

tree products.__ sSjO 

Palma loca. 8*1,348,345 

Paltnaoeae. 814,883,389 

Palmetto.... ^ 

<;$al>baga.... 484 

1^61)110100..—....... 888 

Paluaiaine forest—384 

of Coastal Plain. 888 

plant)!....,,.... 485 

BpeclsB...... .. 450 


Paso. 

Parnlta. 325 

I’anicoao. 4 <J 1 

Panleiilarla hrnchyphylla. 435,450,517 

IluituuK. 91 

obtuwi . 450,617 

imllldii.4!r), 439, (iO, 460,517 

Pamcuiu. 382,388,401,11^,515 

agnwtoidcH. 378,511 

amanim. 279,281, 

882,285.299, i«j0,33ii, iOT, 376,382,38;), 
384, .m 389,390, :«I2,391,461, 485, 514 

ininuH . 271, 27(5, 

385,313,315,308,370,376,370,382,451,514 


angostlfolium... 

.. 377,461,514 

barbulatnm. 

.. 614 

clllatum. 

.. 381,451,514 

oolonum .. 

. 514 

columblanum... 


Rommnnsiamim . 

. 514 

commiitatum.... 

. 614 

crus galli. 

. 409,414,4f2,614 

dichotumum. 

.. 614 

digitarioldes. 


glbbum .. 

485,439,440,449,451,400,514 

bians.. 

. 451 

lanuginosum ... 

. 316,461 

latifolium.. 


laxidornm.. 


longif olium.. 


mtcr(x*ni*pon.... 

. 514 

uaabianum. 

. 451 

neurantbum_ 

. 270,315,461,514 

pauciflorum_ 

.461,6H. 

proliferum. _ 

. 409,414,472 

pubobcons.. 

. 514,515 

rostratnm.. 

. 402,614 

sauguinale.. 

.. 411 

Hcabrinsculuin . 

. 440,451,514 

8cribnt*rianu)n . 

. 377 

Hpbaorocarpoii 

. 614 

Hpbagiiicola 

.. 878,451,616 

vorrnrosum .... 

.. 402,4;«), 461,515 

virgatum. 

. ... 

visoidum. 

. 439,451,616 

waltori. 

.. 274,316 


Papa. 227 

PaiMivoroceao.4(52,527 

Pnpaw. 471,483 

gum.410,5:56 

Papaya. 314 

Paper mulberry. 413 

stock. 48,65 

Parasites... 43*5 

Parletaria debllls.272,31«, 3115,453 

Parsnip, cow. 101 

Partbonium. 458 

intognfoUum. 646 

Partbonoolssus. 468 

qulnquefolla. 375,379,401,404,416,400,533 

Partridge pea. 4(58 

Paspalum angustlfollum. 613 

oiUatifolium. 315 

comproasum. 451,400 

dasyphyllum... 613 

aistlchum. 278,274,270,316,3(13,400,613 

floridanum. 451.513 
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Paupalum floridaimm gliihrtilnm . 513 

laovo. m.I.Sll 

lonfrlj)eduuoiilatuiii . 511 

taomlnuinucoaiu . 151 

paHpaloidoB .'151,51+ 

Iji-ftcfox . 151 

pm'pui’awmiH. (51,511 

PaBSillftra Iwyoiioidas . Ih3 

1 ‘olimousiH . IHl 

f txitlda uvldii... IKU 

iucariiata.'155,171,5!!+ 

laurlfollti. 113 

lutoa. 531 

inoxicana. 183 

uelaoni. 113 

notes,....-..- 183,1811 

seiTatlfolia. 183 

sicyoldes . 183 

snluM'nsa. 183 

PftHrtlfloj’iw'Pao. 1(13,531 

Pscstxm's. 375 

Palol . 313 

Paucijngaa. 135 

Pavla lulea. 483 

Poa, flold. 4(18 

partridge. 4(18 

Pearl! . 311,375,413,-ITO 

Peaks of Oo'nr d’Al<>noK. 8 

Peanuts in Dlsmul Hwamp iHigion 413,4(13,47(1 

Pear, alligator. 315 

avocado. 315 

Pears.30,314,413 

Kleffor. 470 

Peas.34(1,347,411,4«5,4(1(1,-Kia, 1(10 

Peat, okai’actor and ttwH. 350 

deposits,Dismal Hwampregion. 343,350,351 

juniper. 434 

moss. 381,417,438,471 

rtid-lirown. 433 

Pedallaooue. 330 

Pollaoa angustif<tlia. 140 

angnstifulia cuni‘uba. 140 

atropm-jairca. 613 

cordata. 140 

inarginata . 140 

maTgintttapyrJvmlduHH. 140 

soemanui. 140 

toi’nliolia. 140 

Peltandra. 458 

Bagittiutfolla. .. 453 

vlrglnica. 443,530 

Poutagonla ladnlata. 6(X( 

Peutstoinou. 458 

hinmtUB. 640 

pentfltomou. 610 

Poplta. 367 

Pepper hnah.470,477 

grass. 414 

red.310,213.380 

Pequln. 311 

Perennial rye grass. '113 

Perljil. 330 

Periptora... 173 

nnwroatellB. 174 

poriptera. 178 

punta>a . 113 


Porrottfl ia glabmtu 

lougistylis. 

ovata. 

<fKinr/iiu'nkis . 

PerHou, borbtmia. 

grati.ssliiui. 

puK'seons. 


PHgU. 
.. 110 
110 

.. 110 
110 
149,(53 
315,357 


383,:i!HI,(01, 419, 


'(‘i5, 4;»l,4;sj, 419, ir>;},4':i, CiO, 18*),489,530 
Porslimuoii ... 


378,:«KI, 107,171,17: 
Pofwaiprati form of vogettitioii. 

formation. 

1 'oucodainun oanbyl. 

Plialarls arnndniacca . 

uaruUuiunn.... 

Phnuerogaiuh. 

Iwirliacecms. .. 

Pbaseoluh . 

holvolns. 

nniitus. 

sp. 

R1>1> . 


177, (78,119,483 

. . 37(5 

. ;«58 

. 103 

.. 30 

. 451 

.. 431,433 

. 403 

. 143 

.... 377,:H*J,IWr) 

. 313 

. 113 

. 313 


PhogopU'rls rndiH. 150 

Philad('lpbns liillardicrl . 491 

lewisli. 58,07 

Plillotria . 158 

ciina(ionHiH .414,415,4to,,513 

Pblrnm alplnnm. 36 

prat(‘nso .'113,1(19,516 

I*li<mi(londron. 430,431,468 

ilavescons. 431,433,430,485, .534 

PlirugmltoB. 306,307 

communis. 303,610 

phTOgmitos. 01 

Plirymu... 468 

loptostacUya. 400,641 

Phi’ymacoao . 403,611 

PUyllautUnH carolinonsis. HIO, 631 

Vliysolis. 281 

angnlnta... 460,460,631) 

sp.210,213 

vlrglnlana. 530 

viscosa. 370,373, 

370,370,381,308,3S«1,300,313,318,377, 
.383, .384, 381), 304,410,460,4110,486,540 

Physio nnts. 330 

PUysiogimmy of swamp region. 358 

Physiography o£ Dismal Hwamp region. .‘til -343 

Dcracoko Island. 300 

1‘hysost«gla dontlculata. 450,680 

PhytogoogmpUical afllnithjs of the 

flora.-. 447-403 

Phytolaeca docandra. 310,.377,626 

icjosamlra. 236 

octandra. 236 

Phytolaccacoae... 234,310,403.686 

PIcoa. 47 

ongelmannl. 43,47 

PiorlB ....-. 430,458 

floribnnda.-. 600 

japoniea.. 800 

marlana. 466,630 

nitlda. 436,433,440,455,460,486,600,630 

Pignut. ^ 

Pigweed.-. 414 

Piles. 63 
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PilooarptiH loutdlwH. * 

a<*l(<«iiuH.-.. D8 

l*hnM*oao..88,314,5)2 

Pluo.43, Of), 3 W, iWt, 338, ;«l«, 

37l», :iKi, i)0H, 4(KI, 4(KJ, 401,405, 4(«, 

408,41tt,4l«, 43.”), Wa, 173,477,47)), 483,48:1, 481, 
51((, 510,521,52:1,521.527,528,530,5:10,5:13, 5:1:), 
5:14, 5:10, 5:iH,.'):i)l,MO,611,513,513,544,515, 5111 

lilatsk.4:1,40,48, .58,50,00,08,70,87,80 

Imll. 

tlwarf siiruoo. '1^ 

foro8t,roiievral. •1))^ 

lilgUland. 

loblolly.:)73,380,483 

lodgo-pole. 87,89,101 

long-leaf. 400,483,48:1,484 

roHOiuary. 483,613 

Hayanna.-. 

sborUaaf.... 338,417,436.470,477,478,483,613 

aprnoo.48:1,481 

sugar.^ 

tamarack... 

trees, dead. In sand dunoa... '134 

upland. 

y)b.ite...........:13,:i:i,30,4:1,46,55, 

no, .W,«), 01,03,01,0.'). 00,07,08, on, 70,73,74,77 

white-barked. 43,40,51,60, flO 

woods of sand atraud. !I80 


I'ogc. 

Pittlora longii)odunculata. 133 

jmrvifolia. 13:) 

ti'llobala . 13:1 

Plagiotliorium latol)rl<'ola. 611 

lulcaiiH . 610,511 

plant covering of *)crtu'«ko laland . ... 201-310 
forinatums of Ocriu’oke Island .. . 200 fl75 

growth, relation to Roll. 473 IHl 

names for Moxl(«in towns. 2.‘)7 

Klamath Indian . 107 

worship in Mexico. 2.61,258 

Plantaginaceno. 403,541 

Plantago lancoolata.414,511 

rngelil. 414,541 

virglnica. 541 

Plantnina. 414 

Plants, anatomy.'.. 280-4112 

eultlvatod. 376 

Introflupod, in aand strand . :)9,”) 

list, Dismal Swam]) regif)n . 600-547 

pasture. 276 

mdoral. 376 

Ha<‘ru(l, of Mexico. 368 

used by Klamath Indians. 87 

with subtormiean storage. lift? 

Platauaceae... 403,637 

PlatamiH .. 378 


oceidontalls..'XW), )!73,:1H;), 41:1,4311,483,637 


yellow . 3*) Pleea tennlfolla 

33,36,43,44,1.1,40,48,49,60,66,60,68,60,01,83, ntwh<‘« hifrmiH 


Pineapple.. 314 footida... 

Pinguiculaolatlor...... 4.56 PUun.... 

Intoa. Oliloasaw. 

Piuguloulnooae.- 611 Moxlean.. 

.. 367 ^vild rod. 

albioauIiH...-. 43,40,64,60 Pluml)aginacoao. 

aasiralls..... '198 Poa. 

oontorta. ^1 annua. 

oohinata.!181,383,898,300,483,513,630,638 autumnnlia.. 

lambortiana. 88 buekloyima. 

inltis. 308 compressa. 

luontlcola JB,-1:1,46,60 pratousis.............. 

uxurrayaua ................... 4:1,40,87,89,101 pulcliolla............. 

palttstriH.:)14,:»H,400,440,461,4SS pui 1 )uraHcoiia. 

|)onderosa ......___- 31,4,1,60,58,81) surotlua. 

Borotina........ 483 Poaooiiu.. 

•taeda. 314,31)8,878,878, PodoiJhylluui issltatuni. 

380,881,384,396,398,400,404,406,417,419,426, Pogoul* dlvarlcata. 

430,461,478,477,478.483,483,610,612,630,630 , ophloglossddes. 

Piper paUneri.-. 884,286 Poison camaa. 

Plperaceae. 334 dorwood. 

Pipestems. 99 from water hemlock 

Piqueria trlnervia. 831 ivy. 

Plriqueta.——. 165 vine.. 

dstoides......... 105,167 Polemoniaceao. 

PltaJiaya...-. 320,221 Poles, telegraph.,. 

acre.. 221 Polianthes. 

dulee.—2a tuberosa. 

Pltaya.. 820 Polster form of plants .. 

Fithecoetenium sp. 231 Polycodlitm stamlneum. 

Plthecolobiam aeatlensa,..,— . 196 PolygaJa. 

dtdoe. 316,317 brovlfolla. 

hgustidfolium....... 317 cymosa,.. 

Pttttera.. 128 Ineamata. 

grandldora. 128 Intoa —.. 


. 463 

. 318 

274,:ilH, 304,467,400,546 
.... 318.457,486,608,510 

.:)0,31 

.:iH0,4l)7,471 

.310,317,318 


. 317 

. 30,68 

. 616 

. 510 

. 30 

. 517 

.... :i0,413,400,617 

. 36 

. .*10 

.. JIT) 

))i,:)in,4oi,4u3,5i:i 

..4t){J,536 

. 453 

. 400,622 

. 0:1 

.. 480 

. 101 

.. 376,421 

. 407 

. 103,830 


151,162,163,164 

. 164,237 

. 380 

. 637 

. 314 

.. 464 

. 464 

. 402,6111 

. 400.474.631 
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Polygala marlaua. 

ramosji... 

vortlcillala. 

Polygalaceao. 

Polygcmnceao. 

Polygonaium. 

hlfloniju. 

polygoumu anfollmu - 

avlnilaro. 

coiivolviiluH. 

(longla-sii. 

liydroplptifoitles. 

ponnsylvanicum. 

pei'Blcarla. 

punctaitim. 

punotafcum rolitiHWor ... 

sagittatum. 

setaccnm. 

virglniauuiu. 

Polyjunla uvodalia. 

Polypetahio. 

PolyiKxllaoeao. 

Polypodlum. 

angustifolium. 

areolattim. 

aureixm. 

olaatlctini. 

franile . 

furfuiTVcmim. 

incaium . 

lancoolatuin. 

molU‘ . 

paruBitirwn . 

poctlaatum. 

IK)lypodlol<1efl. 

fikinnorl. 

BteUiformis. 

subpotlolaium. 

thysauoloplH. 

trilobatum. 

Polypi’omnzn..^.- 

procamlxsns. 

Polystichuui aprcwtloboldcw 
Pfjlytridium <'oramuuo — 

oliieuHO.. 

Pontedoria. 

oordala. 

Pontodorliu'mt . 

Poiilai', balm of gllo/id . 

hUvojt. 

yellow.. 

Popnlufl. 

alba. 

anguatlfolia. 

babtamlfova. 

Letoroijbylla.. 

tremuloides. 

PoBSum-pookot apploH. 

Post oak... 

Posis, fence.. 

Potomogeton londiites. 

Potato. 


Pag»>. 

.406,.^ 

. 4Bt 

. ail 

.KB.ffill 

.... yr),itt(i,4(i2,K« 

. lf>K 

. .'Wl 

.4i«,4;*:i,fia> 

. m> 

. fiffi 

. ir. 

.!un.4:yr,r>a> 

. 414,535 

. 6:jr» 

.:nH,53r» 

. 535 

. 41«,53ri 

. -453,535 

. 535 

... 5tB 

. !()» 

. 314,4(13,513 

. 433 

. ISO 

.. 150 

. 150 

.. 150 

.. 148 

. 150 

..4(0,431 

. 150,238 

.. 14T 

.. iir 

.. 150 

... 403,431,400,513 

.. 160 

.. 145 

. 150 

.. m, 

.. 150 

. .168 

... 317,455,400,817 

. 403,513 

..381,511 

. 6U 

.an, 458 

.. 430,443,630 

. 103, rai 

. 01 

. 413 

. 473,48JI 

. 468 

.413,«« 

. 66 

. 04 

. 419,480,623 

.65,94 

. m 

aiB, 300,4011,403,481 

.153,86 

. 446,440,613 

.. 80,81,00, 


380,337,376,340,347,364,857,410,411, 
404, 406,400,407,408,400, 470,480,481 
wild.....837.630 


l’<tlatooH, curly rc&o 

sweet. 

Poteniilla. 

eanadouhiH. 

luonBiMjlionslH 

pulustriH. 

puiuila. 

PronuntboH alba... 
Priuu’OHe, evening. 
I’rimnlaceae. 


i'ftge. 

. 4«0 

237,3«S, 317,411,406,4(16 

. 468 

. 528 

.-. 400,638 

. 30 

. 450,628 

. 402 

. 100 

.317,103,637 


I'rlstmera U’tu‘U<t 
PrediuyantbeH.. 

vindoHr'ens .. 
ProHoi-pinaea .... 

paluHtrlK. 

IMwllnata_ 

I’roHoplh . 

Prnnelbi. vnlgarlB 

PruntiK. 

aiiierloaua ... 

aiiguHtifolia 

carelinlaua. 


. JIO 

.i5i,ir>3,ir)3,ir)5 

. 155,331,337 

.. 458 

. 400, KJo 

.4:i7,46n,fj36 

. 357 

. SK) 

. 373,407 

. 538 

.171,380.3!):i, 301,407,451,171,538 
. 454 


coraHUH. 580 

rhinrMt . 378 


demiwui..55,08 

emargluata.55-98 


Horotina . 371,.'173,378,391,a«l,407,430,4r7,520 


Herotina Huiallil . 680 

HiilKJOrdata. 99 

PHondobravoa.17)3,166 

flenBlflom. 166 

I^udo-ucblnopepon. 116 

Pai‘\ul<t-e<'IUiiupt‘jM)n .116,110 

P«ondo«modlngium multifolinm. 143 

PHoudotHixga. 68 

taxJMia.31, A 60 

Psldium guava. 281 

Hpp. 281 

Psilocarya altous. 458 

PHoralen ixidunoulata. 406,464,589 

PBorcspormum. 400 

Ptolea (rifollata mollis. 106 

Pteridophyla. 468,401,611 

PlorldophytoH. 459 

PterlH atinlllua. 403,400,613 

laimgincBa. 160 

nurniiUara,,. . 148 

rordatii . UU 

Itilm . 148 

riilftlu . 149 

ifn\lfulht . 140 

PtercoarpuB arupnlconHift. 14,3 

drago. 143 

Ptoroeaulon ])eynoHtacbyum. 467 

Ptllimnium. 468,6® 

capillwwum. 440,466,636 

Pulque. 223,224 

agaves.. ... 256 

magxioy. 224,246 

plant. 210,223 

Pninpkins. 406 

IHiro oaeillla. 260 

Pycnanihvmmn . 468 

Pyracooo. 402,688 

Pyi’olaceao..—........ 408,536 

J*yrrhopt^)tu . 408,468 


































































































































INDEX. 


) 7 <‘) 


l‘w. 

I'l/ruf, . 42tt 

UUKUslllollii.. ‘101 

.. ‘Wtt 

l*yxl<1iiiith('rn Iwirlmlatii. ‘IWi 


Q. 


tjunhiliiUnt'/.ln. 

, -- 

(^uniiuisiii, It'lfhtlltiii 

(luuMumli. 

QucrcitroTi . 

QuomiH.. 

alliH. 

^ minor .... 

{•fttwbaol. 

uiumva... 

. 


. 357 

. Ill 

. 

. (Ill 

. :Km, 400,4(17,477,47H 

.14fi,377,28L;}(W,4fi8 

;UIS, 401,40.“), 407,470,47H, 531 

. 534 

.46.1,483 

. 45.1,483 

. 37:1, 


383,:«)«, 404,405,453,477,478,531 


hoU'ropliylla . 531 

ilttx. 291 

imbrk'iiria. 483,531 

lam-ltolhi.... 290,.17ll,.1«8,4nri,440,45.1,485,524 

iruwiwttrim. 483 

marylauflica. .524 

■miohftnxii .... :iim,401,431,4."):i,470,483,524 

minor..‘181, .'IIW, .‘KW, 401,105,530,5:14 

priuuHtnoutatm. 483 

ulj4ra. 308, 


404,403,407,431,463,470,478,482,524 


plioUoH . 318,401,407,410,45.1,400,470,624 

rulira. 308,407,478,482,624 

tinctoria. 482 

vlronH. 204 

drcM .271,31(1, :i78,;i82 

velutiniv. 401,10.5,407,477,478,624 

virKinliina. 371,273,270,270.281, 


311,205, ;il)0, IKK), 313, lllO, .TO, 370,382,883, 


:t80,:iKK,;i80,:iIKI,;tn8,44il, 45 : 1 , 400,485,634 
maritlma. .170 


U. 

BabliltkrttHli. 1(M1 

ItatUantformoIplauLR. ,186 

Railluli, wil<l.. 41.1 

BatlislioH.411,401 

BaffW(}fltT.. 41:1,414,472 

Railroad crosfi-tloB..... 66,03,(10 

Rails, loaco. 40,63,55 

RiUn coats. 340 

RotofaU of Ooeur d’Alenes.3,1.1,]4 

DiHmal Bwamp roglou. 338,3^,367 

Ocracsoko Island... 204 

Balaliis. 220,327 

Bala. 262 

Roxoalina montagnel..273,814 

Bandlaap. 260 

Bantmculaoeae.. 403, (KC 

BantmoTilns allsniaef ollua... 190 

bulbosus. 414,636,541 

madrenslfl... 100 

oblongflfoUtis. 443 

paxvifloms. 620 

pnslllns. 468 

rsoarvatas. 630 

soeler&tos. 638 

Vagans... 109 


rage. 

Raim, broom.413,47:1 

RaphaniiH rapbanisirma. ti:i, 5:17 

BaphidoHtoRiiun mi«r<M(ari)iu« . ,511 

Itiwpljorry.:i0, :i8,00,470 

Rattan. i20,4'i0,,5.i;{ 

Rod eedar . i:i, 55,88, :J110,107, l’7,48:1 

clover.412,41:1,400,173 

Hr . 3l,4:i, 18 

maplo .:i:U,:ill8,40t.4l8, 

431,432,430.421), llll, 4:i0,470,478,170,480,483 

mul1x*ri’y. .100 

oak. ;K)8,400, (0r,4TO,4K2,183 

poppei-fl.210,212,230 

Redbud-.-. 300 

Redtop. 400 

Reed.Ill, .W, 4^1,473,408,517 

marah formation . 430 

Reel. 350 

Resin. 44,45,49 

Botranea.211,218 

Rbamnaeeae. 100,339, ISIJ, 40,3,401,5:13 

Rbamnus. 404 

pursbiana .,")5,100 

Rhoxla. .111,435,458,5.10 

arlMtosa. 465 

eilloHa . 400,466,634 

glalwlla. 400,443,465,534 

Intoa . 466 

mariana. 378,406,436,440.466,684 

vlrglnioa. 436,440,448,534 

Ehodudeudroideae. 503 

j Rhns. 407 

oopalUna. 370, 

.182,400,40 4,406,407,470,477,478.479, n.'ft} 

glabra. 533 

radicans. 271, 

310,376,383,401,404,407,41(1,431,5.13 

tuxiuodoudrou. 5.13 

venenata.-. 426 

vernix. 430,480,5.12 

BlxyufhoHia erwta. 464 

Hnu]illclfolla...-. 454 

tomoutosa. KKI,410,151,530 

]tibi>H aufeum . 97 

eermnu.02,07 

oxya<‘anthoidi)H saxosiun. 1)7 

Rluola llultans.415,610 

Rico.217,411 

I'oots. 252 

upland.411,108 

^vlld. 437 

BMnuH communis. 236,237 

Rivers of tkunr d’Alenos .9,10-18 

Dismal Swamp region. 333 

Eobinla pHeudacada. 380,620 

Bobinsonella cordata. 181 

discolor. 181 

dlvorgons. 181 

lindeniana. 181 

Rocky Mountain flax. 02,09 

oak. 483 

Root diggers. 09 

Rootstocks, subterranean. 48!) 

Ropes . 341,243,340,850 

Rosa. 68,468 

Carolina.408.430,4.11.486.486.401,638 
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I'HK*' 


i?cm fondlori. 

humiliH.-.. - 

nibiffiiioHa . 

Rosacoae.kll. l(B,ri37 

RoHttijara. •-"**< 

Rofio, wll<l . *•'* 

RowauLliUh HUiindi'iiM . 131 

Rofiomary pim* .4«J,r»l3 

BoSdt'to form of i)1hu1h . IlWi 

Ruiiila rumo'ilor. .. 

Koimil-loiivod Ki'i'ouln'ifi-. I7I> 

taint. 'll! 

Rubin... 

Rubincoao _lilH,401,1(13, 

Rubits argutUH. •'>37 

floriduH. 537 

runwh’tiitls ..;nr),lW,'),!llU,.'53K 

cjvtnciifolius. 1170, 

iiw.-ini, t7i,r»2» 

fromloHUH. Rf7 

hlHplduH. - - 401,105,B3H 

loucodormls.JW.dti 

nigrobamts .471,530, KIM 

81).:h»:i,407 

HtrigoHUR. IW 

trlvlalifl 370,3";0,3H(), UlO, :)H3, IIKB, -lOK, 451,530 

m-hlimH. 00 

vlUosttrt.:«7,5, ilon.lKI 1,101,471,530 

vitifoUuH.;i0,lHI 

Rudbockla. 150 

loolnlata. 510 

Rudornl planta. 411 

Ruellia tilliORa. 405,511 

Rutnux. 374 

acotow'lla.Oiri,4111,473,535 

oonglomeratua.414,535 

orlsyua .413,535 

go yori. 05 

obtuslfoliUH.413,535 

aalidfoliuH. 95 

HP. 31(1 

vortlcillatuH. 301,535 

RUHli.03,3r,l, 370,437,443 


RuhIich, Mcourlng. 

Rntfu-oao. 

noloM. 

Rtitnbagiu( . 

Ityo.-. 

groBH. 

lipiNmnlnl. 

Ry«()bosiH)rn. 

axlllarlB. 

QiXlllnriH inlcrcM'upluila 

cillata. 

coruiculata. 

maproHfca<>hytt. 

rymona. 

faHclcnilnrls. 

flllfolla . 

glomorata. 

panlculatn. 

grarileuta. 

«j*»yi. 

]noxpan»a. 

knlosJtornU. 

moKalcHsaron.. 


. KH 

110,317,310,403,631 
.... 103 1(15 

. 400 

... 35,411,408.400 

. 01 

. 413 

.. 405,413,137,401 

. 410,453,618 

. 610 

. 453 

.... 400,4.30,463,610 

. 458 

370,41«», 453,400,510 

.. 453,619 

. 463 

.... 43r,44«l,440,519 

. 619 

. 453 

. 463 

406,437,430,463,510 

.. IBS 

. 453 


Page. 

RyiiflioBpora microcopliala . 453 

luLHiit'i'a. 453 

oligantlia 163 

pallida. 433 

plnmoMt. 453 

rnriflora. 453 

wh()oni)ldoH. 453,519 

‘<lip . OKI 

lorri'yana. 453 

liyn<dins\>oTa-EU‘(KdiarlH aHHociatidu. 391 

llyuchdhb'giiiiti MtM'rnlatnm. 373,314 


H. 


Hal)al. 310,353,357 

miuor . 1,53 

l)almotlo. 153 

Snblmtia ...1 468 

augushfoliii . 1,5,5,530 

braclilHta . 455 

<*aly«‘liia . (.55.1((0,.530 

(•anipimulata . 455 

dddiM-atidra. 437, 1.55,5,18 

dlHdt til . 4.55 

gradlllH. 300 

lancoolata. 455. .538 

panioulata . 455 

HtollariH. 303,530 

.MabHov . 357 

Hw'ks . 313 

Hiuldln HwontarH. 3)0 

SngnbruMli. 90,105 

Bagliin. 468 

ducnmlx'nB .414,530 

Hinithii. 530 

Hugittttriu. 41)0 

nrifolla. 00 

gratuinnu. 618 

laiu-ifolla.301,4.')fl,461,4(i0,613 

lalifolia. 00 

Mubulata . 461 

tar OH. 461 

Hallduouao. 91,403,633 

Halifdrnla hnrl)uci'a. 373, 

373,370,300,313,310, ;»I3,305,300.400 

Hallx .01,1)73 

IluvlatlllN. 373,460, IBS) 

bnmlllH. 533 

la,slnn<lra. 65 

hii()i/olia .373,460 

tilgra . 410,430,533 

Bp . '■156 

ward!. 430 

HalBolaknll. 370, 

813,310,300,370,383, «0«, 394,40(1,536 

Halt iu soil iuolHtur(i,olEodt. 306,307-303 

Holt-loviug pltints. 301 

Halt-xaarKh i)laufc formatiouB. 300,405 

plants, modlflcntionfi. 301-307 

vegetation. 373,301-313 

Halt mnrBhftH, Dltunal Hwaiup region. W, 

338,314 

MoJtwort... 308 

Holvia hlsimnlra. SS6 

lyrata. 530 

spp. 1536 

tiUaofoUa. aS56 




















































































































INDEX, 




r*aK>“. 

Hainlmons oaiiacl<mni''. 'Mtl, 

Klaxicii. 101 

SiunoluH lltirlbuuiluM.;U7, “Kid,5117 

Hamydii in<*xicaiiii.- UKt 

S^umI l)liu'klK‘iTy.!{H0, t<(), ni 

(Irlftiut?, I'lToct on iikuitH. IlKi 

H»ind-1 MU'willow. 178 

Handliox iron. Jili 

Kami Hti'tuid foi'inulitm.;iri0,!tll7 I8B 

grasrtoH. 383 

of Lynnhuvt'u BJiy.!tKl,:i8‘i 

plants, oITi'ctH of oxpoHUiMj to 

wind.!lK:t-3H7 

vofjotntion. 285-1)00 

Snngi'o {Ti’ado... 330, 351 

Kaiiguinurla. -158 

ciMindonHU). 537 

Kanlonla caniwlouKis . 535 

HP. 273,317 

Kantnlm'ean. 403,531 

Saphropliytio fungi . 3!r.,401,403, 121 

KaplnilnH galeotti. 330 

Ineqitalia. 330 

margluatns. 330 

flaponaria. 330 

SI). 330 

Saponaria olllolnallH. 530 

Hapota ulungata. 310 

Kapotawao. 233 

Karothra. -158 

gontlauoldeH. 378,387,388,533 

Karraoouia.311,537 

flava. 400,451,537 

rubra.451 

variolorlH. -151 

KuHRnfi'aa . 390, 

491,405,407,400,470,473,477,478,470,483.458 

BOsaafraH.378,370,390,400,407,173,537 

Saurnrarooe. 403,533 

Kanrnrus. 435,430,468 

wrnuuH. 433,-137,4-10,533 

SavUa. 338 

Saw gra«H. 437 

Saxlfragaww. 07,103,6*27 

Boliouobzorlnooan.101,814 

Hcliizooarpxiin. 134 

attenuatum. 131 

flllforme. 131 

gtiateTualenaa. 134 

llebmauull... 134 

palmeri... 131 

parvlflioruin. 124 

Schwallxyi anxorlrana.... 450 

SdrpuB amerfcanns... 374, 

315,361,803,300,378,384,618 

cylIndriouB... 4!K 

cyporinna..*. ..—.. 443 

eriopliorum. 437,438.430,-140,618 

divaricatus.. 439,452,518 

orlanthus __-. 437 

aesociatiou. 436,437,439 

laouatrte.. 487,442,400,618 

odddeiiitalis. 80,02 

. 274,815 

‘'/^idtotoftwodfiora ..400,610 

^ iotreyaij^t.... i 452 


Pago. 

Kclorla triglomerata. 519 

vorticillata. 315 

Sult*rt)l((piH nniilora . 150 

Kmvpor.311,318 

Kcroby uak. J83 

Keri)pliulariiu*t>a«(.101,318, (01,103,510 

S«'nil>i)akH. 18( 

Scnppiirming grapo . 110 

Hcnlollarlii InlogrlfoUa. 531) 

lati'i'illova. 433,1:15,530 

plloHa . 5,30 

KmoatH. 308,:i09 

rcMtkot. 308 

wrack. JHIH 

HoaBoning plants. 330,337 

Soasoim in (Vnur d’Alonas. 13 

Hotigo . :io, 

;r>, :)o, 37,58, 03 , 371 , sro, uoo, 41 o, -1 f ms, lai, 4 is 

broom. Ifl)7,108,408,473 

KodgPH in pluo barrt'iis . -105 

of (Jumv d’Ali-ni's . :)7 

Kodniii tnlK'n-iilatum . 113 

H(‘odHr)f Hirand pl^ln1-^.dlh^('lninntif>u 303,304 

Solaglnclla npus . 613 

Ki'laglm'lliw-i'ac . 513 

Sclf-ft-r 1 ilizni g i ilaii is. !J03 

Sfllinnm . 303 

K<>innia dti (licanva. 313 

Koncclu hiuollii. . 647 

tomcntosns. 408,416,457,478,486,609,647 

Konw'ionldoao... 461 

Kenua niarllaudica. 530 

HprioocaiiJUH . 458 

astoroidoH . 646 

bifoliatus. 457,546 

Iluifolius. 403 


S«rvlcol)on‘y .:!H,r)5,07,400,171 

.SpHiimiua ludicum. 330,335,337 

Htwivinm niaritimum. 374, 

370.380, :«)3,310, :n 1,313, ;ii:i, 310,153 

pcntandrum . 374,30:3,310 

portubu-aHtnim.,. 303 

KoUirla V(3nUmalIl. 515 

Koiilfm maritimu .30:),:U7 

Hhopp Horrol.413,173 

KUln-lmf . 400 

KUingkm.45,53,55 

Hlxon loHtH. *355 

IwgH. 35*1 

HbortltMif plu«. 338,417,435,470,477,478,183,513 

Sbi’ubby plaulH. 485 

Khruba In fox'OHt formation. 4(K), 101,403 

of olnaiHMl arooH. 407 

filoyoH. 115 

fficyoa. . 115 

angulala. 124 

ecWnooystoides. 124 

fremocarpn . 121 

helleri ... 133 

niinimuB . 121 

Slda. 363 

acuta carplnlfoUa. 170,858 

alaanoBana. 17® 

j auomala. 176 

(wpinifoUa . 170 

1 ccmdatifoUn . ITS 
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Bida I'luorua. 

rnufnlii . 

dllfusa. 

hodoracou. 

liolwayi. 

iiirmiii . 

mdliuiiuftriif, . 

n«o-iu('xIcana. 

jwriplvrti . 

nilmi . • 

salviaofolia. 

apinoBa. 

utoUutd . 

trttgiaofoha. 

Siogliueia aealorloidos .. 

Bileno antirrhlnn . 

Silpliluui.. 

aaterlw'UH.. 

compomtuni. 

trifollutiiin.. . 

Silvoi-xtoplar .. 

Simanibac’eao . 

Sisal hemp . 

Sisymbrium canescous. 

incisum. 

olHciualo. 

Slsyrlnohium. 

atlantlcum.. 

gramiuoldcB . 

BitUlaa. 

carolluiaua.. 

Slum idoutaofolium.. -. 

Skunk ipazote. 

Slow-prasB. 

Slippery elm. 

Small cane. 

fruits... 

Smilacoao. 

Smilaciua rocemoHu. .. 

Smllax.. 

aurioulaba... 

hona-nox. 


VtiKO. 

. tic, 

. 173 

. 17rt 

.. 170 

.-. 170 

. 170 

.. \r.\ 

. . 170 

. t7:i 

. I7:i 

.. 170 

. J70, IU,l00,.T;fl 

. 177 

. 177 

.. r,io 

. r,a'* 

. 108 

.. 157 

.. ir)7 

.. 010 

. 4 i:i 

. 

.:J3r> 

. IM 

. 537 

. 458 

. 533 

. 533 

. -M 

.4()«,45«,5i:j 

. 103,4:17,035 

. :J38 

. »1 

. 4«3 

. 47«,477, (711 

. no 

.315,103, .531 

. 403 

380,383,387,401,107.436 

. 463 

. 370, 


371, .115, ;{7S, .170, :183, .'MHI, 101,48.5,5Sl 


Klauca. 375,3711, !188,;i«n, 401,531 

laiKsiMjlata.. . .163 

laurlfolia.. 311, 


431,-ISO,437,431,433,433, 
430,453, .WO, 485, 480,531 

rotundifoUa. 375, 10l,401..t31,477,4711,531 

spp . 380,303,410 

tamnifolhi. 453 

iamnofdva . . 315 

waltorl. 431,437,431,45:1,485,487,633 

Smodluiflum. 143 

.Smoko vine. 510 

Smut grass. 416 

Snowfall lu CcRur d’AlonoH.i:i,14 

Dismal Swamp wgion. ,338,839 

Snowslioea, frames of willow . 94 

Soap, amolo. 333 

plants of Mexico.-. 331,337 

Soapberry. 333 

Soda water.. 338 

Soil, peaty juniper-,-. 480 

relation to plant growth. 478-484 

rich blacfyi-gam. 480 


I’ago. 

Soils, ai’ablo, Dismal Hwaiup 1‘ogion. 176 

obcmiciil factors . 471 

1 iisiual Swamp region . ;i33, 

.1I1„T>H, 120, i;«(,4o:} 100. (73 48t 

olfwt <if dvamago . 474 

111 C'lnur d’Alimos.38,.‘Hi 

of I'orost ar(‘as. 101,40.5 

Ocracoko Island . 367 

WO(xlod Hwainps.1153.3.5:1, :i5t 

Irnsk, Dkmal Swamp iM'giuu _316-:}J0 

Sobiniwoao. 337,3:10,318,163,530 

.Solanum rarolinoiiHO. 37.5,318, (11,473, .540 

nigrum. 370,318,377, :«.5,510 

tuborosum. 237 

,s<.iid(igo.JUKI, ,111, ;»i;, ;)ao 

birolor . 514 

camidonsls . HR), 511 

glabrata .' 614 

olliothi. 467 

eiwta.into. 611 

llstnloHa. '157,544 

jiinrea. 5(1 

inlasourinnHis . ,5l( 

m'gl.s-ta.3(Xt,5U 


tunuoralls. 6(1 

odoiii .4(r3,51( 

IMJliolarlH. :i00,41X1,457,614 

pllowi . 406 

imU'rula pulvoruloiiLa. 457 

pulvi*ruloula . 406,611 

rugoHU. 614 

Hoinpwrvlrims. 373, 

374,380.3a5,300,310,311, .113, 
313,318,364,300, 510,514,486 

sorotiua. 6M 

Hp... 644 

sti’iota. 467 

frnuffolia .-. 318 

tortiroliu . 467 

ulmifolla. 644 

Kolimuu.-. 867 

HoncbiiH uHixir. 643 

Kounoratla (udtla. 438 

HonorlUv. 830 

HorbuH o(‘oIdontallH...65,00 

oambuolfolia.65,60 

.Sorghum lu DiHmal Swamp region.413,471 

Sfirrel, Hliuop. 413,4713 

Hotel . 83.1,840,841 

liiiuor.-. 884 

Hour gum. 476,477 

Hourwoml. 380,470,477,478,479 

Hoyato. 840,841 

Spanwh cedar...189-191 

uioas. 

noodles........-.. 414 

oak. 378.398,400,477,478 

Sparganlaooao.-. 90 

Hparganlnm androdadnm. 446,446,618 

euryoaxpum. -.80,90 

Sparkleberry.—-— 4(X) 

Spartlna...__ — 873,878,886 

Juncea . 871,873,316.876,888 

patens ..................871, 

873,388,284,888,289,800,309,800,818,816. 
888,803,876,888,^,880,890,898,4S6,610 
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INDEX. 


Siwrlina]K»lyhta<‘hya. !U)l,.‘KKJ,;wiri 

Htricta . a(li,a7:t,a(n,U*i!),!iS3,W:],S81,!2«9,J>l)(), 
3»K), :«KI, :wil, iUd, :iJl, 313, :U3,315, :i(13,4H.1 

iifeBocintlon. 373 ,iir)l),:Kll 

iiuiritinm. 3{K),:i01.3(15,Rift 

, vi'i'Hicolor. 3HH 

HiM'i'iJiiUivla halimi. 3(13 

mtlhia . 31(1 

yplmoriiboivanKUHtlfoUii cuHiilcIftiii . 177 

urida. 177 


Putfl'. 

Stiimlicida soUnt’a. I5;i 

8tiK‘k Iwt'iik. 3.")t 

HtoloiiM. /(IIR 

8toms: . 4(X) 

iSUiryln'o. ... S'JS 

Htriiud, DlhiimlSwainproirion . .315,31(1 

pliuitH. . .. <1111 

mlapliifclimH til onvlrtiniiM'iit . ;{H3 3(13 

disscmluiilloii (if wil'd . 31(3,3111 

nmnlHir of fiiinlUcH. RlCi 


cttllforiiicrt. 177 

limlaliflda. 177 

Htollata. 177 

8i)hagim(.'ofto. 510 

tipliaprnum.3H1,40(1,438,431), 4*15,51fi,i£13 

lirovliaiulo. 610 

fuspulattim plnmosum. 610 

plumoflum sorrata. 444,416,410 

cyiubifolium... 381 

glancoscom. 438,510 

KlaiicoHCpna wpiarruloHa. 138,510 

lienryanxim. 381 


iminlior of ffi'xum. . . 31),") 

poverty of api'clos. .31)5 

HtniotuHil piuaillai-itloH . 383 31)3 

vciBotatloii, Koiioral asiMH'lM . ISll 

Ktrawborrios.30,1)8, 

31(1,317,411,113,101,4(13,1(1(1,170,473,178 

Rtx'awlicrry, th() Brandy wine. 4(81 

tho ITo/Tman. KW 

tlio Thompaon.40,5,100 

wild. 471 

HlrophoHtylea holvola . 110,530 

iimbolliita. 531 


honryonso. 510 i HtructureH diniinihhintf traiiHplnitlou 386 383 


imhricatum hrovlcaulo. 

crlstatuiii glauuohoima. 

. too 

510 

1 StyloMiinthoH. 

hlfiora. 

. 403 

kearnoyi. 

414, its, •’•lO 

riparla. 

. 405,408,464,530 

medium glaucoHCciiH. 

. 511 

Ml yraeiieeae. 



. 381 1 

Htyrax... 

. 466 

nmhllphyllum pnlchrieoma 

. 511 

Klyi’ux iimnrlcana .. 


virginiannm.... . 

. 511 

grandif olla.. 

— 400,440,466,486,501,5,37 


apikontvrd trt^e. 470,477,478,478 

Spinach.3«1,317, til,'HU 

Splndlo. 361 

Spinlfex aqnarrouuH. 3(18 

Spinn<?r. 318,360,361 

Spiraea. 468 

tomoutosa. 405,637 

Bpirodola polyrhisia.441,410,460,630 

Rpondlaa Intea . 318,318,330,335 

moxicana. 310 

pnriraroa.310,330 

Slip. 317 


Kuadadoro. 8D0 

Hulialpiiie Hr.A'18,5(1,61), (10,08,00,77 

pluo zona of 0(Bnr d'Alonort. 60 

HnlffloilHof Diamal Swamp iHJiiilon.. 310,353,3.57 

SuKarcaue. 331,4.33 

(frasti . 1)1 

maplo. 483 

plue.!. 88 

Bnmao. 407,173, (70,177,178,478 

Bnmmor Kraiio. 178 

Bun 11(1 war. 473 

BuiiHliiiui rociird tor 1 llKiual .Swamp__ :bJ7 


Spougo, vogotahlo... 361 

Bi>orol)oluB aapor.383,515 ' 

InrtloiiH. 376)315,415.515 

JuncoxiB. 461 

virglulouH. 461 

Bpruco .. 43,48,08,74 

Douglas.43,68,60,00, (13, (Kl, <18,71,75 

Engelmann's. A47,65,60,0() 

homlook. 48,60,56 

pine... 483.484 

Sqimsh.836,411,1"?, 400 

Squirrel-tail grass-..-..410,414 

Staft-treo family. 3^ 

Statiae limonlum caroltniarmm . 317 

Slegnospenm hsIimltoUa..334,330 

Stegowaltheria.. 188 

Stenopliyllus capfflarig... 460,618 

cDJa'WdllTis. 463 

stenopliyllus—. 463 

StewarMa malaoodendron.. 464 

StQllnglasylvatioa....— 464 

Stipa. SSZ 

avenaoea-. 403,404,616 

virldula. 


riMKirdH foi' < )cracok(i iHland. 304 

HupiirHtitionH nwpoetiiip plants — 817,357,368 
SwniupH of the DiHmal Hwamp r«- 

gion .:i3H 313 

wt)t«l(8l . 318 368 

Hweel iMiy.!«H), 136,178,180,183 

(xoni. 105 

llag. 30 

gum. 338,;K)0, 

!«K), 100,404,407,410, 
477,478, 483,483,470 

potatixis.337,340,817,411,466,406 

syriuga. 07 

Bwiotonla huioills. !£i0 

Switch gi’ass. 304 

Syoamoro. 335,473,483 

Symplocaoeao. 463,637 

SynaploooB adonophylla. 603 

tinotorla. 383,400,404,466,486,503,637 

Synthorisma flliformo... 614 

fl.mhrlattim. 316 

sai^alnale. . 408,473 

serotinum. 451 

Syringa, sweet. 97 
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T. 

Tabawj <lo maciicM. 

Tiibardillo. ... 

Table iitousilH. IlStJ 

Tiigotos bicidiv.-.tfU.K'ifl 

Tivllndei'. 3tl,5JW 

Tauiaiwk in t’o'ur (I'AloiieH . 

. 

westoru .4;t,is;j,ftl 

TaiuarmilH . 

TauKii‘iudU ‘1 iiidica.-.-. - 335iw"»7 

Tampico filHir. 2W 

hump_—.-.. rtld, 

imliistry, iuvoHtljrtitiuii. 311> 

Tiuibark.•'■•‘.fW.aw 

Tannin. WJi.hI 

Tannint; plantu of Mexico. JSfi’ 

Taponietu.. 

Tar. ‘‘I 

Tar weed . — liW 

Taxaccau . --- Wi 

Tuxodiuiu.i{:U,nH,4J31,4S33,4a!l,430,4;»,i58 

(lintlclium . :iJ4,!{>SJ, 

417,41H, 4J3(), 4!W, 4;iU, 451,479,4H1, OKI, 513 

Taxiuj brovifolia.- 48,64,89 

Touoma.-. *176 

radicanfi . :i71,1175,8711, 

38(K :)H3, ;«>1, 401 , 401 , «)7, 1 1«, 137 ,511 

Tocoiiiato. !J0K 

Toi’oto prioto..... 8118 

Tohiiino. SIJO 

Tojoooto..... 8111,311 

Tulogtaph poloa... 53,55, (W 

Tomi»erntnrcHlu Ckuurd’AlouoH. 19,31), 31 

tho Diamal Hwttuii> I’OkIou .1641,335 

Ocrocoko Inland.3113,303 

Toi«ibuajo. 339 

Tequila. 33t 

iKiatard. — 311) 

Torminulla catapiia .*— 331 

Totevotn . 357 

Tfltradymia canoHcuiiH ... HUl 

Tcti-apbiryn nulwiiil . 113 

Tcucrium. 381 

cauadunNo...31)7,5!)l) 

naahll.... 370,3711,371),381,31)7,31«I,!«K),318,4511 

Tliallctrnm. 185 

tuiuMiavwamiia . IHtl, 187 

Brandiflorum.1411,144,188 

(jmiullfoUiim . 188 

KuatownUmHU . 188 

ichaugouHu. 1811 

jallHcamtm. JH1I,1H7 

lauaiixm. 181) 

niadrouHu. 188 

Moxlcan Hpo<‘)uH,notti8...180 181) 

IHvchnconHU.-. 188 

papllloHUin. 189 

pdtatum. 185,181), 187,188 

plnnattim. 188 

prlngloi. 185,1811,187,388 

pnblgorum. 187 

pi\iqmi<a8ceu8. 6::» 

ThaUoj;diyta... 510,4111 

Thfttbhlna. SOS 


Thatchy grass 


I’age. 
;»si 


Tht»3’lahi,Dismal Hwtuuproglou. .*618,343,315,311) 

Tliclla hirtclla . 511 

IlikkcL forinabion... 

Thistlo . 371 

flowering. ^08 

'I'born .5.->,61) 

Thread. 313,310,351), 361 


Tliuldium reeijgnllium. 511 

Hi'lfciuii . nil 

Thuja pheata.43,.51 

Ti(lan'']ii,l. foriiial/ion. 371 

TillnmlHia .:)!)3,458 

iiHiiuoidiss. 371j 

:)13,315,:iH3,103,131, 40), 153,520 

Timothy .31), 30, :W), 31), 413, 010,473,481) 

Wild. 35 

Tlpularia. 458 

unifoUa.431,4:65,533 

Tlssa marina.371, 

370,380,38:i, :M)3, 310,311,313,313,311), lliO 

ToImioco.161,1(61,330,358,413,471,480 

in Dismal Swamp ivgi on . 471 

wild. 104 

wrapper leaf. 471 

Tolluldla glabra. 45.*! 

mei'inosa . 453 

TobMicUi . 330 

Tomalo.317, X'l. 330,337 

TomatiM'H. 310,313,301,317,411,106,41111 

ToiiMlfii hoiihrriaiia . 110 

Toisigi-aphy of Ornnr d'Alonus. 0-10 

Tovutu . S38 

Tortilla.310,311,230 

Toxylon iitimlforum. 418 

Ti'achulospurmiun. 458 

difformo . 400,450,400,638 

Trwluscautia... 301 

hrevifnlia ... 307 

gigantuu . 305 

humillH. 301 

Ivlandra . 307,308 

InwlfoUtt, . 207 

(mtfa . 207 

now HpisdeH.304 300 

}uU>»» . 308 

rosea . 458 

Hciqmlorum . 305 

HP .. 145 

apccdimt. 307 

tunildn . 308 

virglnUwitt . 304,303,308 

floxuowi. 308 

lunifdii. . 30B 

Traglaurorw. 883,403,451,683 

Transition samo. 447,448,449 

Tree ootton. 260 

ferns. 4«'10 

Trees of tdoorod areas. 406,407 

I’reloaHea. 207 


anew gonna of Commolluaoeao .... 207,008 


brevifoUa. 207 

lelandra. .—— 208 

tmnlda. 145.308 

Triadonum.. 458 

peiflolntum. 455,538 
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Trladenum vlxgiuicum.43r), 4J}8,440,4fl0,633 


T)’inno8}>efma (Uteu luiUi ... 121 

Trichoooloa tomontella. 610 

Triohostemalincai'o. 450 

dicliotomnm. 6.30 

Tj;ifollmu arvcnw*. 6251 

cjiroliulaaiiiu. 4‘i4 

(lubmm.4(W,625) 

liyhridum. 625) 

lacartmium. 412 

pratonso. 412,630,641 

propumbeiw.-. 629 

ropena.412,620 

Triplochln smaritima. 00 

striata. 274, 

370,283,301,310,311,313,313,314,451,400 

TrlUsa odoratisalma. 457 

panlculata. 406,467,544 

Ti’iostoum porfollatum. 606 

Triyhaala trifoliata. 113 

Trlplasia. 468 

aiaoricana. 461 

purpurea. 270,315,376,616 

Trlaeturu canescans. 36 

paluatro. 437 

pennnsylvauicum. 616 

subspleatum. 30 

Trompa. 351 

Tropical region. 417 

Tract crops. Dismal Swamp region. 411,468-460 

lauds, native vegetation. 476-479 

soils, Dismal Swamp region. 316- 

340,463-466,476-434 

fertilizing. 347 

Traokiug... 354 

alwut Norfolk. 816,463^ 

Dismal Swamp region.>346-340 

Tmmpet creeper. 876,407,477 

Tsnga mertentiana. 43,58,54 

psttoniana.43,63 

Tula..10,93 

Tulip. 407,410,473,477 

treo,wlilte. 4t^ 

yellow. ^ 

Tana. 200,210,230 

Tuna fruits, importatiou. 210 

Tunas, suggested introdnctiou. 305) 

Tupelo. 483 

Tarnii». 465 

Tturuera. 230 

oSba.. 160 

aphroiisUKa .168,167 

coeruteo.166,167 

callosa. 165,167,168 

ciitoidea ... 167 

diffusa. 167 

aphrodiaiaca ... 166,187 

kindfilana...—....... 167 

kiumifnaa. 166,167,188,380 

—.. 167 

paamerl..—. 166,167.168 

panairiftneiB... 167 

ViluaJeJ... 166,167,168 

' tnitoflsa.,- 1 W, 1 S! 


Iftoviij/iara .... JW 


Page. 

Tnrnera ulmif olia. 166,167,168 

acuta-...167,168 

alba. 166,167,168 

caemloa. 106,167,108 

olegans. J 67 

surinamensis. 106,107,108 

wlutina .166,107 

volutina. 167 

Turuerncoao. 230 

notes.106-168 

Twine. 249 

Twirling sticks. 88,80,105 

Typha. 90,279,314,366.367,443,463,613 

angustifolia. 460,618 

association. 860,363 

latifoUa. 30, 

00,273,270,314 301,303,306,480,438,443,513 
Typha-S^ttaria association. 436 

XJ. 

nimaceae. 463,634 

Ulmns. 468 

alata. 468,624 

americana. 809,624 

vlsoosa... 482 

Umbelliforae. 146,326 

a new genus. 303 

Underdrainage, Dismal Swamp region... 363 

Uniola. 270,871,282,368,468 

gracilis .273,816,380 

latifoUa_. 616 

laia. 273,315,380,461,516 

longlfolia. 382,461,516 

panlculata. 270.876,270,281,388,302,290, 

300,313,316,333,368,309,370,383,388,884, 
888,380,390,303,303,440,462, 460, 485, 516 

Upland rice. 411,468 

Upper Austral zono. 447,448,440 

Sonoran area. 447 

Urtica broweri.94,05 

Urticaceae. 03,316,463,624 

Urticasfcrum dlvaricatum. 621 

Useful plants of Mexico, notes. 209-260 

Usnea angnlata. 510 

barbata.271,314 

rublginoa. 610 

seroiina. 610 

spp . 403 

trldiodoa .. 610 

Utrioularla. 444,446 

biflora. 456 

clandestina... 460,541 

fibrosa. 460,641 

Inflata_ 444,446,440,541 

juncea.-.. 466 

purpurea. 444,446,641 

spp..-... 446,446 

Bubulata. 466 

Uvalama. 233 

Uvularia...-. 468 

sessillfolia nitida. 521 


V. 


Taooiniaceae. 462,687 

Yacdnlum arboreum. 400,406 

oaryubosum... 400,404,426,471 
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I'aKo. 

Vaccmlum erasaifoliwm. 4515 

memlji'tinacpnm. 101 

mlcropliylluiu. KB 

myrtilloidos. 38 

mjTbillns microphylhis. KB 

scoparlum. KB 

staminoiiiu .4(ll, 1(0 

vaclUaus. 4(11,171,637 

Tlrgatuiu. 455 

tenelliim. 401,455,477,17(1,637 

Vagnera rac(.*mima. 621 

Valoriana od\ill8. 0!), 104 

Valerianacoao. 101,450,402,642 

Talerianella cheuopodifolla. 450,542 

radlata loiocarpa. 612 

TalHaneriaceao. 402,613 

Taseyanthus. 316,110 

bi*andefroi. 110 

imsularls .. 120 

roaol. 110 

'■P. 110 

Togetablo Imttor. 215 

marrow. 216 

tallow. 23) 

Vegetables, garden. 30, 

31.38,310-213,278,410,411,403 

of Mexico.210-213 

Velaea glauoa. 203 

Velvet gi-ass. 412 

V er baacum blattarla. 640 

thapsns. 375,318,640 

Verliena. 458 

caroUniana . 466 

ofadnaliH. 414,530 

nrtlclfolia. 630 

Verbenacaae. 233,320,5^0,317,462,6®) 

Verliesinaoec-ldontalis... 610 

pinnatiflda.. 256 

vlrgini<‘a. 61 o 

Vornonia novolwraeensls... 613 

tomeutosa. 61!) 

oligophylla. 456 

Veronica arvonsis. 640 

Vervain. 444 . 

.412,413,414,170 

Vlbnrnaccao.104,612 

Vibumiun casBlnoidea. 642 

dentatum. 420,648 

mollo. ’456 

. 420,450,6gJ 

obovatixm... 4 g(j 

prunifolium. 543 

Vifia auguatifolia.412,*414 ,630 

hlrsnta...:.4 u'b30 

.413,415,414,esJ),641 

ylciaceao. 810,401,402,6® 

Vigna catiang. 443 

Vinca major. 666 

Vmcotoxicnm carolinenso... 416,486,638 

gonocarpos. 466 

hlrsatnm .. 455 

palustre. 273 , 

370,880,803,310,311,812, ^3,317 

, snborosnm... 466 

Vinegar.gg 3 

Vlnotecomate^. 269 

n rii_1}^ 


rage. 

Vlolaoeao. 402,6:54 

Viola asarlfolia. 534 

brittonlaua. Sjj, 

emarglnata. 6,34 

lancoolata .410,634 

pertata. ( 02 , 5:54 

prlmnloololia. 140,534 

suptemlola,. (55 

sortjria. 6 ;}t 

Bp. 634 

Violets.. 449 

Virginia creeper. ;}75 

■Vlsmia. 4 O 6 

VlHinieae. 496 

Vltaceao. 317,103,533 

Vltellarla mammosa. 233 

Vltox mollis. 22:5 

Vitis aestivalis... 371,317,375,370,304,401,470,633 

cordifolla. 633 

labruHoa .. 421,470,633 

rotundifoUa . 374 ^ 

:5r6,304,401,404,407,431,454, 471, 477,4715,533 
«PP...101,410 

W, 

Walama. 223 

Walnut, black. 300,473,470 

white. 482 

Walthorla. ^46 

acapnlcenslH. 184 

acuminata. I 83 

americana. 184 

bractoosa. 183 

brovipos. 184 

detonsa.183,164 

glomorata.. 186 

llirsuta.183,184 

indica. I 83 

oport’ulata. 1133 

presUi. 184 

rhorabifolia. 186 

rotumlifoUa . I 84 

synoiwta.183-186 

Wapijatoo .. 90 

Wart cress. 472 

Wash rag.i,, 160 

Wnshini/ionlu aonontt’ . 266 

Water ash. 419 

cinquefoil. 80 

hemlook. lOi 

Illy. 00,444 

seeds. 9(5 

yellow. 96 

cak.. 308.400,407,476,477,483.324 

of Dismal Bwamp region. 356 

supply in Omurd’Alenos.38,39 

U90H,lnCa?urd’Al6noB.aS-42 

Watermelons. 347,411,466,470 

Wax bean. 818 

myrtle. 385,400 

Weeds. 275,413 

In Dismal Swamp region.418,414,471 

Western larch.48,69 

tamaradc...41^63,84 

■^oat.89,88,868,411,488,478,480 

bread....,. glO 
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Pago 


X. 


Wliiiw uiado fnmi wild chorry. 90 

WlilHk. 3S53 


Wluloiisli .53,419,4fta 

l)fty.- 483 

(‘amiui -. (Kl 

Todar.:V40,ijri(»,417,433,4«(),483 

didRy. 473 

Hr. 31,43,48,40,58,CO,70,88 

oak. !11I8, OK), 407,470,477,478,482,483 

pine. 33,33, B6,43,46, B6,66,50, 

00,01,63,04,05,no,67,08,09,70, 73, 74, 77 

zone, of Cttmr d’Alenos. 69 

walnut. 483 

Willi Q-barkod pine. 43,46,54,56,60 

zone of Ooeur d’AlenoH... 80 

Wild cotton. 364 

currants. 471,628 

potato.337,630 

I'ed plum. 99 

rice. 437 

Willow. 65,69,69,94.314,256,486 

black. 419 

oak. 898,400,407,476,477,478,479,483 

sand-bar. 478 

Willugbaeya . 468 

ecandens. 804,410,400,644 

Wlmmarla. 129 

conoolor.129,180 

confusa. 129,130 

cyolocarpa. 129 

discolor_ 129 

pallida. 130 

Iiersif olla. 1!^ 

pubeacens... 129 

Wind, effects on strand vegetation. 383-387 

in Dismal Swamp region. 830 

of Ocracoke Island... 260 

Winds in Cceur d’Alenos. 64 

Winter grass. 473 

Wlntorgreen. 413 

Wire grass.-. 406 

Wissadula acuminata.144,173 

cincta. 178 

btrsutlflora. 178 

holosericea. 17% 

panloulata. 178 

prtnglei.144,178 

Bcabra. 177,178 

ferlcarpellata. 179 

trflobata. 178 

wissadnloides. 179 I 

Woodbine, scarlet. 376 

Wooded plain, Dismal Swamp region_ 415 

Wooden utenrfls. 260 

Woods,useful. 356,266 

Woodbia mexlcana...160,151 

mauls..-.-.. 151 

Woodwaxdla. 408,468 

aredata. 438,440,513 

xadloans .. 161 

spbagnum_____ 428,438, 

asBoelktltai........ 438 

WoeflwwdiavirgSnioa ^4l^,^SJ^51fi,S33 
‘Vi^jedryybdlngpkamteQ^ —356,^ 

WajfPwM. 414 

/'^S^perEWamalJia...*. loo 


Page. 

Xantblum. 270,27.), 318,370, .303, :ft>4,643 

itallrum . 370,643 

htrumarlmn .H3,414,4ra,648 

Xanthoxylum cdava-berculis . 378, 

,379,380,384,39!$, 400,414,631 

Xoropbyllnm douglasii. 38 

Xolisma. 468 

foUosiflora. 436,432,466,486,601,636 

llgnstrlna. 404,601,636 

Xyridaceoe. 462,620 

Xyris. 439,442,620 

amblgua. 480,463,630 

baldwiniana. 463 

oaroliniana. 439,463,630 

communis. 453 

flmbrlata. 463 

platylepis. 620 

torta. 463,620 


T. 

Yard grass. 414 

Yarrow. l06 

Yellow jessamine.477,479 

pine.31,83, 

36,43,44,46,46,48, 49,50,66, 56,68,66,61,63, 
67,68,69,70. 73,73,75,88, 89,106,399,403,483 

zone of Coenr d’Alenes. 68 

ponlar. 473,488 

Yerba de coyote . 320 

golondrina. 229 

torro. 231 

del cancer. 220 

nil. 231 

Yew. 43,64,89 

in Cceur d’Alenes.64,65 

short-leaved. 43 

Ystle. 246 

Yucca. 233,239,311,243,344,280,281,468 

alolfoUa. 371,203,309,300,31.3,316,453 

angustlfolia. 237 

baocata. 232,287 

ftlamentosa. 380,383,391,393,453,631 

mifera. 341 

gloriosa. 271,203,209,800,313,316,463 

leaves. 262 

ruploola rigida. 837 

spp.. 370,380 

treouleana . 241 

wood... . 348 


Z. 


Zanthoxylum. 280 

affine______ 166 

arboresoens.113.164 

olava-herculls.- 270, 


271,295,299,300, SIS, 316,449,486 


foetidum.113,184 

ghlsbreghtll. 164 

insnlare.... .rf.... 163,165 

limoncello. 113,164 

longpipes. 163,164 

melanc»triotum—..112,164 

ndsoni.164,165 

ocddentale. 164 

pentonome.—. 164 
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rage. 

Zanthoxylum pringlol. 165 

ptorota.112,161; 

rigldnm. 1®» 

Zapoto amarlllo. 216 

bianco. 817 

chioo. 822 

prieto. 823 

25eamay8. 810 

Zebrim leiatidra . 207 

Zenobia caaainefolla. 416 

ZephyrantheB. 468 

ap. nov... 1-16 

ataniasco . 102,419 

carlnata. 837 


I'aiio. 

Zliinln liiioarlh. 231,256 

Zizania. 468 

winafclca . 361,137,460,516 

ZlzaniopsiB miliacoa. 461 

Zizyphnfl. 332 

woxicana.23^236 

spina-cristi. 4111 

Z«no8,/oro'jt,of Coonr d’Aliinch.66 (11 

Zornia bractoata. 406,461,630 

Zostwra marina. 368 

Zygadenns (flaborrimus. 453 

loimantholdos. 463 

vononoaus. 93 

ZygophyUaceae. 2^ 
































